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l 1D] IN THE AFTER OBSERVATION SALON OF THE TRANS-ATLANTIC DIRIGIBLE.—[See page 400] a sepememelll 
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DEALS can be trans- 
: : WSS 
‘ . 


formed into service, SN 


—and service —per- 
formance—is what you 
want and must have 
when you buy a motor truck. 


<< 


The DIAMOND T MOTOR CAR 
COMPANY, a little over a dec- 
ade ago, began in the mind of 
the president of the Company, 
with little money and a big ideal. 


It is now one of the largest plants 
in the country devoted exclu- 
sively to making motor trucks. 
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THE NATIONS FREIGHT 


The original “little money” is 
now a great deal of money, 


—and the present ideal is the 
very same ideal that the Com- 
pany began with. 


The original ideal was (and is) 
this: to build a motor truck that 
will give a service equal to, or 
better than the best, 
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N —and to keep down 
\ the production cost and 
the selling price, by 
CAR eliminating expensive 

non-essentials and un- 
certain experiments. 


That ideal is realized 
DIAMOND T. 


Put this statement to the actual 
test of careful investigation. 


in the 


Write us about your trucking 
probletns—we can help you, as 
we have helped others. 


DIAMOND T MOTOR CAR COMPANY, 4521 West 26th Street, CHICAGO, ILLINOIS 
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aden Among the numerous users of SELDEN TRUCKS are many of the 


The first gasoline motor 
propelled road wagon was 


sSRDEN. The prove largest and oldest established business organizations in America. 


TRUCKS are the 
result of years of contin- 


==; GILLETTE SAFETY RAZOR CO. 
sip. BOSTON for instance 


of their inception in y 
One to Five Ton Worm Drive Models. Write for full ingormation. 


SELDEN TRUCK SALES COMPANY 


ROCHESTER, N. Y., U.S. A. 
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It picks your pocket while you look on! 


The last pre-war figures show America’s fire loss at the as- : 
tounding figure ot $2.10 per person per year. This is what 7 
you and everyone else in America paid to fire in 1913—four 
times as much as the Frenchman paid, seven times more 
than the Englishman and far more than 
in any other country investigated. 















































If this tax you pay to fire earned you im- ee. —e e, T 
munity from it, perhaps the cost would be 

justified. / | 

But fire grants no such stay—its threat is af Pay 

omni-present. Conflagrations still rage— r 4 ap. 
particularly in America where its toll is 
greatest. s 


We have built our towns in a hurry and 
in the haste have overlooked the fact that 
“fireproofed” to have proper emphasis 
should be read “firep-roofed.” For the 
easy path for fire through a community is 
across that community’s roofs. Not 
always are roofs the kindling point but 
invariably they mark its course—unless 
they are built to repel fire. 











In Johns-Manville Asbestos Roofing lies the 
answer to both community and personal 
fire safety. For in this fire-safe roofing, 
adaptable alike to factory or home, ware- 
house or public building, is nature’s rock- 
like fibre, Asbestos—that repels fire, limits 
its destruction and protects your property. 


It is of first and vital importance that you 
protect your own property against fire loss 
because this self-protection when taken col- 
lectively means the fire safety of America. 


There is a Johns-Manville Asbestos Roof- 
ing on this list that on your building will 
protect you from fire’s scourge. 





Jouns- 
ANVILLE 
SERVICE 





THE CO 
Johns-Manville Asbestos Roofings: Through— 


Asbestos Built-Up Roofing; Asbestos f eo 
Asbestos 
H. W. JOHNS-MANVILLE CO. 


Ready Roofing; Corrugated Asbes 
tos Roofing; Colorblende Shingles; 
Transite Asbestos Shingles 
New York City and its allied 
10 Factories — Branches in 63 Large Cities € products 

























































INSULATION 
\ that keeps the heat where it belongs =f aa 
Z a 
INO TNS \ CEMENTS f. aT TT 
Nhat make boiler walls leak-proof 
ROOFINGS 
that cut down fire risks 





PACKINGS 


that save power waste 
LININGS 
that make brakes safe 
FIRE 
PRODUCTS 
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Coprright, New York Herald Service 
Mooring-out tower arrangement proposed for the huge trans-Atlantic rigid dirigibles, showing the salient features of the landing station and the airship.—(See page 400) 
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How Big Is Our Merchant Fleet? 


Hk eountryv 1 following with deep Interest thie 

upbuilding of — the United States Merchant 

Marine If it is not, it should be for there ts 
no great industrial effort of the day that Mnpares \atl 
this, erther in its present. nitude or its future possi 
bilities The absenee of ip mechant flag from the high 
seus fins been a soupee of amazement t the \rmertmesys 
traveler for many a decade past, and a cause for deey 
concern t th x! poping mer tothe ¢ intry | tt 
possession of a ure t merehant fleet is meth i ! 
than a valuable commercial asset tis a source ob prope 
patriotic pric is om Vesibl vpression on all the sever 
seas of the enterpris " Itt nd power of the countr 


whos flaw it flies 


interest of Armertes in its merehant 


ind 


nfortunatels 


o the awakened 


marine is most fortunate should be stimulated by 


every proper means. — | the way things are 


iverage citizen to under- 


! 


going, if is imps ssthle for the 


ing relatively to the 


stand” just what progress we are ma 


cther hip-« whiting nations I ' bewilderment Is due 
to the fact that the Shipping Board talks of its tonnage 
in one language and the rest of the maritime world i 


the difference is such as 
fleet 


comparison with those 


another; and, us it se happens, 
to lead the 


is 50 per cent jarger than if is in 


\mertean public to believe that our 


of other nations 


The Shipping Board speaks of its ships in “dead- 
weight tons; whereas the whole maritime world always 
has and does now speak in terms of “gross” tons Now 


@ gross ton Is about fifty per cent larger than a deadweight 
ton, and unless it is borne in mind that tons in Shipping 
Board 
subtraction of one-third be made in comparing our total 
tonnage with that of the rest of the world 
a greatly exaggerated idea of what is being accomplished 

Thus, if we are told that our total tonnage, deadweight 
is, 9,200,000 
journal that the world’s total is, 3 


nomenclature means deadweight tons, and a 


we shall have 


in some shipping 
,Y00,000 


shall jump to the false conclusion that we own one-fourth 


tons, and then, find 
7 


tons We 


of the world’s shipping \s a matter of fact we own but 


the 37 


expressed in gross tons, is equal to over 55 million tons 


one-sixth; million tons of world shipping, being 
deadweight 

Ihe use of the term deadweight is due to the fact that 
the Shipping Board made its contracts in deadweight 
tons (as often happens in the case of large ships) and it 
in fact, 
of what it was going to do in any other terms 
the 
for the effect the larger totuls 
Now 
Board will surely 


was, unable at the time to make its announcement 
Possibly 
Soard adopted its present nomenclature somewhat 
vould have in discouraging 
the enemy that peace iditions have come, the 
idopt the terms which are in universal 


use throughout the maritime world 
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The Advent of Colloidal Fuel 


HAT are we going to do when our oil wells 
run dry? And dry they certainly will run 
in the near future unless our geologists are 
woefully in error We have used up 40 per cent of our 
native supply of petroleum, so says Franklin WK. Lane, 
Secretary of the Interior Between 1S59, when petrol- 
eum Was first discovered in’ Pennsvivania, and 1917 
we drew from our underground reservoirs a total of 


1b 
f 100,000,000 


irrels per capita based upon a prese nt population 


left in reserve for eac h 
The 


ire draining Nature's supply with 


there are 


Pod t\ 


of us a mere matter of 70 barrels prospect is dis- 


quieting, because we 


ner volume ench added twelvemonth 


hor our newly-created merchant marine we shall need 


bout $2,000,000 barrels of fuel of in the ensuing year, 


ind our fighting fleet will consume in that time a round 
1,000,000 barrels Phese 
the trend of the current of consumption 
all the 


steam 


ire merely straws which show 
Quite half of 
for 
United States 
fuel 
ure indispensable to our 


petroleum mined in this country is) used 


raising, and there are parts ol the 


today wholly dependent upon liquid Crude 


oil and petroleum derivatives 
industrial progress and to our many other manifold ac- 
tivities 


Phe 


luxury 


scientists are no less imsistent that anthracite coal 


that Nature has 
plain that this fuel will cease to be available here in the 


is it and made it distressingly 


next forty or fifty vears Be this as it may, it is indubit- 
tbly true that there are many millions of tons of anthra- 
eite sereenings, technically known as culm and “rice, 
of which we make precious little use; and, similarly, 


ire enormous quantities of waste from our bitumi- 
fields 


steam raising of 


there 


nous coal which would render excellent service in 


made fit for firing in the average furnace 


binally, there are bv-produe ts of the oil refineries which 


re susceptible of furnishing: motive energy How 


then, ean we utilize these various industrial by-products 


ind turn them intocommodities of prime importance 


this, possibly staving oft the dav ot i 


liquid fuel 


Happily for us, the Submarine Defense Association 


" 


through the engineer, Myr 


PaArgely Investigations of its 

Lindon W. Bates, has answered this momentous ques- 
tion Chanks to their combined éfforts during the war 
to produce t smokeless fuel and to safeguard our Allies 
from a shortage of vitally necessary fuel oil, they have 
evolved combination of oil and pulverized coal, ete 


which is termed colloidal fuel. This source of energy 
can be fed to the burners of any existing oil-burning 
equipment, ‘and does not call for change of installa- 
tion of any sort In just that measure in which 


coke, ete ~~ added to each 


f the liquid fuel a like quantity of oil is dispensed 


powdered coal, tar, ground 
gallon « 
with, and vet the total value in heat units is actually 
augmented, 

fo make this practicable many months of laboratory 
research were required to discover a medium which would 
neutralize gravitation and keep the introduced heavier 
particles of carbon from settling and calling for some 
special apparatus to stir up the mixture just before draw- 
t from the tanks for burning The new 


ing ugent is a 


pauste-like greasy substance, called ‘‘fixateur.”’ Twenty 


pounds of this stuff in a ton of liquid fuel keeps the 


powdered coal and tar suspended in the oil and evenly 
distributed throughout its volume 

Asa result of this seeming annulment of one of Nature's 
laws, it is possible to combine in a stable liquid fuel 45 
per cent of oil, 20 per cent of tar, and 35 per cent of 
pulverized coal, thereby replacing over one-half of the 
oil, securing equal or greater heat values per barrel, and 
saving considerable in cost In fact, grades of colloidal 
fuel can be prepared which, upon a given tank capacity, 
will give warships or merchant vessels a 20 per cent 
increased steaming radius over that possible with the 
usual fuel oils. All the fuel pastes are mobile to sustained 
ind easily applied pressure and may be thus pumped, 
fed 

This achievement makes it practicable to commingle 


and atomized in the combustion chamber. ° 

the waste products of the mine, the gas-house, and the 
oil refinery and thus to cut down to a large extent the 
present consumption of fuel oil. As one result of our 
effort to neutralize the grim activities of Teuton U-boats, 
we now have offered us a potential economic boon of 
enormous value. ¥ 


t 
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Science and Utility 
HE ancient Greek took what science he Possessed 


as a mental recreation altogether He pursued 
his geometry, not with any idea that it wag op 


could be made. of practical use, 
appealed to his intellect 


this: he 


but solely because jit 
Indeed, he went further than 

upon its practical use, as 
high and holy thing; and in the rare 
event that such profanation became a practical necessity, 


actually frowned 


profanation of a 


he placed -it in the hands of his slaves, so that at least 
his own mind might not be degraded by the shameful 
contact between the beautiful world of thoughts and the 
commonplace, ugly world of things 

inclined to push to the 
worth 


universally 
Nothing ts own 
grounds, without consideration of its practical bearing 
with an 
enthusiasm duplicating if not actually exceeding that of 


Today we seem 


ther extreme doing ov its 


Even physical exercise, in which we indulge 
the Greek himself, is apologized for as a means to the 
altogethér praiseworthy end of keeping us in physical 
condition to do more work and better work in our work. 
ing hours \s for mental exercise or mental recreation 

this, to the utter dismay of the classicists, is a lost art. 

Most of us do not attempt it at all. Some of us pre- 
tend to partake of it, but turn such participation into a 
commercial side-line—a means to make spare time pay 
eash dividends, under the more or less plausible plea 
that the change of work affords an enjoyable relaxation 
And those of us who 
really do pursue a mental recreation without hope of 


from our regular occupation 
financial advantage bring to it the same intensity that 
characterizes our real vocations, so that the professional 
zoologist or conchologist or some-ot her-kind-of-an- 
ologist counts himself fortunate indeed if he can keep up 
with the amateur who follows the line only as a hobby 

We do not know whether all this is to be counted as an 


advantage or as a disadvantage in casting up the account 





ugainst the modern viewpoint as to what is and 
there are advan- 
In particular, 
there is the paramount advantage for which we are really 


for and 


what is not worth doing. Certainls 


tages, even if this be not among them 
striving more or less consciously, that what we do really 
gets done with more effectiveness than it otherwise would. 
The Greek, intellectually, was our equal— perhaps even 
Yet he 
amounted to anything in any other direction than the 
induced to 
bring to bear upon gach other the facts of everyday life 


our master never set up a civilization that 


artistic, simply because he never could be 
and the things which he knew or thought he knew. It 
is in our ability to work out this correlation that we may 
And it is clear that 
to our insistence that all things pay their way we cap 


find the key to modern progress 


directly trace the current partnership between the man 
who knows and the man who does. 

This hand. The 
merest school child claims the privilege of deciding, on 


insistence can be seen oa every 
strictly utilitarian grounds, what shall be taught him, 
of rejecting or at least ignoring every scrap of schooling 
whose The decision 


between French and German and Spanish hinges on the 


utility cannot be demonstrated 
question of which will be of immediate commercial value. 
The case of college vs business is adjudicated on a hard 
basis of dollars and cents and finaliy, in the rare event 
that the student turns to be one of those strange 
souls with a penchant for advanced research, the first 


out 


question that he meets in the mouths of the laity, as he 
produces a new fact or a new theory or a new substance 
or a new element of any description, is ‘‘ What can you 
do with it?” 

The answer to this question is always pertinent, and 
Its e and its interest 
increase with the apparent complexity of the subject, 
and the apparent improbability of its ever attaining 4 
basis of practical use. As a case in point, we may take 
the article in this week's SurprLEMENT on ultra-violet 
The notion of 
using invisible light in his business will intrigue the lay 


usually interesting. pertinence 


energy and its commercial application. 


man much in the same manner as did the same notioD 
with regard to X-rays and wireless waves. 


To Our Subscribers 
UR subscribers are requested to note the expiration 
date on copies of Sctentiric American. If they 
will send in their renewal orders at least two weeks 
prior to the date of expiration, it will aid us greatly 
in rendering them efficient service. 
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Aeronautical 
F.—The War 


announced that during the 


Air Service Casualties in A. E. 
Department has recently 
aerial fighting at the front, the American Air Service 
Killed in action, 171; 
prisoners, 159; wounded, 129: missing, 73; killed in 
The number killed in 
During the 


suffered 554 casualties as follows: 
accidents, 42; miscellaneous, 4 
action is over a third of the casualties. 
month of September ISL casualties were reported. 


Government Sales of Planes and Equipment. 
The War Department authorizes the following statement 
from the Office of the Director of Sales: Sales reported 
to the office from March Sth to March 14th, inclusive, 
include the following Air Service equipment: Airplanes, 
$319,000; airplane equipment, $679,887. These figures 
are interesting in view of the vast amount of aerial 
equipment which the Government has for sale in the 
process of reducing the Air Service to a peace basis. 
All materinls sold by the Director of Sales aggregated 
$42,499,827 within the time covered by the foregoing. 


London-Cape-Town Air Flight.—-During the next 
few months the British Air Ministry propose an experi- 
mental flight from London to Cape Town. Exploration 
parties are out on the road fixing upon stops and petrol 
stations, which as far as can be arranged, will be about 
400 miles apart The route selected will probably be 
London, Paris, Marseilles, Naples 
Valley, Northern Rhodesia, Victoria Falls, Johannesburg 


Crete, Egypt, Nile 


and Cape Town, a distance of some 7,800 miles. It is 
expected that a Handley-Page machine similar to that 
which earricd General Salmond from Egypt to India 
will be used 

Flares for the Trans-Atlantic Fliers. 
smoke flares developed during the war and improved 


Flame and 


recently by chemical experts of the army will be em- 
ployed in the coming trans-Atlantie flight efforts of our 
naval airmen. It is understood that our airmen will 
drop these flares at intervals, so as to determine the drift 
of their planes in the cross winds and to make the cor- 
rections necessary to keep them on their course. The 
flares are so constructed that they ignite upon touching 
the water. By day they may be seen by means of the 
c umn of smoke, while at night they enn be detected by 
their bright flame. 

Our Air Service for Peace. According to the latest 
available information, it is understood that the Army 
reorganization plans upon which the War Department is 
now working call for approximately 1,700 airplanes in 
actual commission and a minimum available reserve of 


3,400 additional planes 
military establishment of 500,000 men, in which total 


This is based upon the proposed 


the air service personnel will be 1,923 officers and 21,853 
men. There are to be S7 service squadrons, of which 42 
will be assigned to coast defense work in the United 
States and insular possessions: 20 will be pursuit squad- 
rons and 25 observation and bombing squadrons. The 
typieal Army airplane squadron inciudes 18 planes in 
service and their personnel. Of the observation balloons, 
itis understood that there are to be 42, divided into three 
wings of 14 companies each. 

What Are the Military Airmen Going to Do? 
Now that the war is over, there are thousands upon 
thousands of airmen with nothing to do. 
been returned to civilian life within the past few months. 


They have 


Some of them have already gone into their former oecu- 
pations, while others are still undecided. But how do 
they feel toward flying as an occupation or a sport? 
That was the question recently asked of a group of 
demobilized airmen in one of the Jeading New York clubs. 
One airman, who has done good work in the war, stated 
that when he landed from his last flight in France, he 
8wore he would never again leave the ground. He 
confessed that he had flown purely as a military duty, 
and not as a sport. 
Same way at first, began to long for an airplane after 
being in civilian life for a few months. 
he was going about soliciting employment with American 
aircraft organizations as an airplane tester or exhibition 
pilot. Still another airman felt that there was nothing 
to commercial aviation in the immediate future, in the 
United States, at least, and that as a sport it was far too 
expensive for his pocketbook. As a general thing, the 
a. Majority of former military and naval pilots are 
Seeking fields other than aviation for their future efforts. 


Another airman, while feeling the 


At last accounts 
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Astronomy 


The Latest Astronomical ‘‘Bull.’’—We are again 
indebted to the French journal /' Astronomié for rescuing 
from oblivion a delightful example of newspaper astron- 
omy. <A writer refers to ‘the interest which enables 
an astronomer to sit up all night to watch a transit of 
Venus.” 
the Educational Supplement of the London Times. 


This remark appears in no less a place than 


The Star of Highest Known Radial Velocity. 
From the spectroscopic measurements made at Mount 
Wilson Observatory to determine the radial velocity of 
stars (7. ¢., the speed with which they are approaching or 
receding from our solar system), it appears that the 
star A. G. Berlin 1366 has a radial velocity of 339 kilo- 
meters per second, the highest constant velocity so 
far observed for any star. Next to this comes Lalande 
1966, with a velocity of 325 kilometers per second, in 
the opposite direction. 


A Method of Determining the Diameters of 
Heavenly Bodies: from a study of their interference 
fringes is described by Maurice Hamy in the last Annuaire 
of the Bureau des Longitudes. The author shows how 
this method may be applied to measurements of such 
bodies as satellites and minor planets and gives deter- 
minations for several of these bodies. He expresses the 
100-inch reflector at. Mt. 
might be possible to measure the angular 


opinion that with the new 
Wilson it 
diameters of first magnitude stars by this method. 


, 


A ‘*Prominence’’ on Jupiter.—A_ bright pro- 
tuberance, apparently analogous to a solar prominence, 
was observed on Jupiter last January by Mr. F. Sargent, 
of Bristol, according to x note in Nature. It was situated 
on the equatorial side of the north equatorial belt, and 
when first seen, about 9 P. M., January 16th, was on the 
With the rotation of the 


latter it could be seen as a white spot, which grew fainter 


eastern edge of the planet 


as it advanced farther on the disk, until clouds prevented 
further observation. The following night it was .seen 
at 6.46 on the central meridian, though so faint as to be 
barely perceptible At 9.05 P. M. it wes seen as a 


bright projection from the western limb. 


Can the Corona Be Observed Without An Eclipse? 
So many “impossible” things have been done by 
astronomers that it would be rash to assert that no means 
will ever be found of observing the solar corona except 
Some hopeful experiments in 
Mount 


Director 


during a total eclipse. 
this connection have recently been made at 
Wilson Observatory and are still in progress 

Hale states that two methods of detecting the corona in 
full sunlight were tried by him many years ago. One in- 
volved setting the second slit of a spectroheliograph on 
the center of a dark line of the solar spectrum. This 
would produce a reduction in the brightness of the sky 
without diminution in the light of the corona, as the latter 
is assumed to be derived from a continuous spectrum The 
other method consisted of attempting to measure with 
a sensitive bolometer the relative radiation of the coronal 
streamers and the sky between them. Neither plan was 
At the total eclipse of June,. 1918S, Dr. Steb- 
bins obtained, with a potassium photo-electrie cell, large 


successful. 


deflections corresponding to the total radiation of the 


corona (probably including the chromosphere — and 


prominences Professor Hale was thus inspired with 
the idea of using the photo-electrie method in full sun- 
light, ‘and accordingly experiments have since been 
mnade at Mount Wilson, by Ellerman, with two photo- 
electric cells exposed to the sky at points equidistant 
(about two minutes of arc) from the sun’s limb. The 
cells ure connected with an electrometer in such a manne! 
as to give deflections corresponding to the difference in 
radiation received by them. If one cell were directed 
toward a coronal streamer and the other toward the sky 
between two streamers, the radiation would be unequal, 
and it was hoped that by this means the difference due 
to the added radiation of the corona might be detected 
Unfortunately continual small fluctuations were found 
near the sun, making the measurement of very small 
differences impossible, but the work will be continued 
with improved apparatus. Professor Hale thinks it 
barely possible to send up balloons, carrying photo- 
graphic apparatus, directed toward the sun by a gyro- 
stat and controlled automatically by the heat of the 
sun’s image, to a height sufficiently great to get rid of the 
atmospheric glare around the sun and allow the corona 
to be photographed without an eclipse. 
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Automobile 


Tire Mileage Helps Sell Cars.—Tire trouble and tire 
expense still loom large to the owner or prospective 
owner of a car, and many a man is convinced that the 
ear would be all right if tire vexations could. be avoided, 
or at least minimized. One car manufacturer meets the 
situation by informing its purchasers and prospective 
purchasers that they can expect to cover 15,000 miles 
on a set of tires. .Before doing this the company, went 
exhasutively into the records of their cars and found 
that in some cases individual machines had made as 
much as 21,000 miles on a set of tires. The good records 
made are ascribed to the smooth running of the eight- 


cylinder engine, and the seientifie distribution of weight. 


Circumventing Car Thieves.—After considerable 


consideration and discussion the National Automobile 
Chamber of Commerce has come to the conclusion that 
there is no such thing as a lock that will absolutely 
prevent the stealing of an automobile; the best that can 
be looked for, it was believed, is so much trouble for 
the would-be thief that he will be discouraged because of 
the chances of detection while trying to circumvent the 
lock. 
of a lock is one that locks the gearset and the next the 


The consensus of opinion was that the best kind 


lock that prevents the use of the steering gear. The 
suggestion was made that a bill of sale containing a 
complete detailed description should be given to the 
purchaser of a car, to be transferred in case of the transfer 
of the car to a new owner, this document furnishing 
means for identifying the machine in case of theft. 


Highway Transportation Being Readjusted. 
The sudden decline in the demand for the transportation 
of merchandise has proved a hard blow to many con- 
cerns which during the war did a huge busihess over the 
Large fleets, in some cases, have been prac- 
Some of the truekmen 


roads, 
tically put out of commission. 
are reorganizing their business and altering their plans 
to suit new conditions, which are normal conditions. . 
Smaller concerns are going out altogether. This is by 
no means an unhealthy sign; it indicates simply that 
abnormal conditions have ceased to exist. The end 
came so suddenly that practially all were unprepared. 
With some warning adjustment could have been made; 
but the warning was lacking. The readjustment period 
is an uncomfortable one for many, but tt is believed that 
the trucking business will come through it in good shape. 

Cooling System Precautions.--With the approach 
of .warm spring weather, motorists who have been using 
mixtures of denatured alcohol and water in their auto- 
mobile cooling systems during the past winter as an 
anti-freezing solution should be eareful te reduce the 
proportions of alcohol to a low point and run strong 
percentages of water. If the proportion of aleohol is too 
great, the low boiling point of the cooling mixture will 
result in overheating cf the engine As there is still'a 
chance for a cold snap or two during April, the aleohol 
should not be « mmpletely removed, but a 15 per cent 
mixture will give ample protection. If anti-freezing 
solutions including caleium ehloride or other soluble 
salts have been used, the motorist should’ flush out the 
cooling system thoroughly with water under city pressure 
to wash out any erystals or inerustation in the water- 
jackets or vadiator tubes due to evaporation of the water 
and consequent increase in salt’ proportions, before: the 
coming of real warm weather 

New Steel Wheel.--A Philadelphia manufacturer is 
producing a steel wheel for automobiles that looks very 
much the same as a wooden wheel. It is built up con- 
struction but is simpler than the usual. forms because 
there are but few welds and these are easy to make. It is 
believed that a wheel of this nature can be made as light 
us a wooden wheel of the same size and be very much 
stronger and not subject to deterioration or damage as 
Kach of the 
shanks or wedge ends of the spokes are steel castings, but 


the wheel of less resisting material would be 


these could be drop forgings and it is possible to make 
them either individually or to cast or forge the whole set 
in one integral portion. The tubular steel spokes are 
welded in place and the nipple at the upper end which 
secures the felloe is afterwards peened over so as to hold 
the rim absolutely. The felloe is of a rectangular box 
section and the tire carrying rim is, of course fitted outside 
this. As the wheel looks exactly like a wooden one the 
motorist of conservative tastes cannot object to it be- 


cause it is unconventional in appearance 
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Floating Mines in the North Atlantic and Arctic Oceans 


Trend of Ocean Currents in Relation to Dangers to Navigation from Mines Which Have Broken Loose from Their Bearings 























































































By His Highness. Albert. Prince of Monaco 












































i he waters of the Nerth Atlantie are serious them to follow the course of the Gulf Stream toward the Mexico. Shortly afterward] they again pass into the 
affected as regards the displacement of their super south, the others te join those which after starting from current of the Gulf Stream at its exit from the Gulf of 
ficial mass by the current of the Gulf Stream, whos the coasts of Ireland or from the Irish Sea have traversed = Mexico, exhibiting a tendency to femain upon the 
course | have long mad a stbypect of stud 1 «lis th Aretic Ocean and finally reached the eoust of Norway eastern edge, which enables them to visit the Bermudan 

tributed over certain areas of the ocean, a large numb Phose mines which started from the Freneh, Spanish Archipelago and arrive at that of the Azores, 
of objects made of wood, metal or gl ind so eor Portuguese and Moroeesan coasts of the Atlantic, as well In the central area of the oceanit whirlpool formed by 
structed as to float just below t surface in order th is those whose point of departure was in the Canary the Gulf Stream, whose axis revolves somewhere in the 
they might avoid the direct action of the wind, whi Islands. Medeira, the Antilles, the Bermudas, or the region southwest of the Azores, by far the greater part 
Azores have entered the — of these mines which have come from the Antilles must 
- a - yvreat svstem of oceanic circulate indefinitely, according to the law which regulates 
P ‘ , a +" ; circulation This circula- the course of the flotsam in that part of the ocean, known 

} tion is set up by the in- bv the name of Sargasso Sea 

i flucnee of the Gulf Stream After having flouted thus. for a greater or less distance 
ind my previous studies along the northern, the southern, the eastern, and the 


oncerning it have proved western shores of the Archipelago of the Azores, but with- 


to be exact im their data, cut ever traveling far bevond the 50th degree of latitude 
not only as regards the toward the north and the 15th degree of latitude toward 
direction pursued but tlse the south, and without entering the cold current to the 


west which bathes the eastern 
shores of the United States 
these floats coming from the 
west arrive in the offing of the 
Knglish Channel, near their 
point of departure, after having 
traversed the greater portion 





| of the space which separates 
the Azores from the European 
continent They then start 


ann out afresh on their travels 
along two routes. The first of 
these, which carries them 
Ay | toward Africa, causes them to 
: enter the great cycle of the 
| oceanic whirlpool where they 














circulate indefinitely. — The 

other path takes them towards 

Coprright, a the northeast and distributes 
denies he tat Bee | them plentifully _along the 

| western shores of England and 

at the same time being Q of Ireland. All mines whieh 
exposed to that of the cur- nN take this latter road mingle in 
rent which displaces the od the fjords of Norway with 
mass of the water. The those coming from the North 
floats of which I have made cal Sea, finally reaching the Arctic 


| Ocean somewhere near the 
: 2 | Noréh Cape, where they ar 

: | doubtless destroyed upon theit 

/ Sia first contact with icebergs. 


=o ae Some few, which may have 


use in this vast experiment 
traversed the Atlant 
Ocean for a score of years 

some of them indeed have Vv BERMUDAS 


been quite recently en- 











countered 

There is a certain analogy 
between these floats and the 
floating mines employed 
during the Great War which 
enables us to make use of => 





similar methods in eal- 
culating the course of travel 
of the latter; it is possible, 
however, that the mines 





= 
\ 





move more slowly than the 

















floats because of their Ocean currents of the North Atlantic showing 
greater = mass Floating the probable path of drifting mines 
mines, however, expose 
navigation to a very con- 
siderable degree of danger which continues so long as with respect to the 
they remain afloat And it is quite certain that anumber speed of — travel 
of them have escaped from the fields where they were (According tomyre- 
moored. The war between Japan and Russia furnished — searches the mines 
examples of catastrophes arising from the fact that the — set free from their 
travel of these wandering bodies was not arrested by moorings along the 
the end of hostilities cost of Europe and 
Since it would searcely be possible to recover these that of Africa, 
mines throughout the immense extent of the ocean, it from the English 
becomes necessary, in order to give comparative security Channel to the 
to navigators, to study and point out the quarters northern extrem- 
towards which they move as carried by one current or ity of the Canary 
another, according to thei potmt of departure Th Islands, have en- a Copyright, Press Illustrating Service 
long course of my oceanographic researches has pro tered by degrees 4 mine anchor of the type that automat- Turning the safety lever that makes the 
vided me with the knowledge required for the solution — into the equatorial ically regulated the depth of the mine mine safe to handle 
of this problem, and has enabled me to prepare the current, after hav- 
accompanying chart, showing the results obtained ing traveled toward the south and coasting along without left the coast of Great Britain somewhere neat the 
Mines whose point of departure is located in the North touching the northern shores of the Cape Verde Islands, — Hebrides and visited Iceland doubtless also have die 
Sea mav wander along the French, Dutch, Belgian, exhibiting at the same time a trend toward the west appeared among the floating ice along that coast. { 
Danish or East English coasts until they finally pene- Thereafter, borne toward America by the said equa- do not know whether it is a fact that a few mines coming 


trate into the fjords of Norway. “Those which start torial current, they visited the Small and Great Antilles from the west have managed to penetrate into the N 
from the English Channel may wander at first back and — as likewise the Bahama Islands, coasting especially along Sea by the English Channel, but this is possible. 
forth between the French and English coasts under the the eastern region of these archipelagoes. However, Such mines as may have been planted along 
influence of the tides or of some chance storm, but all they sometimes travel by accident as far even as the coast coast of the United States must have entered into 
of them find their way ut last into the ocean, some of of Central America without having entered the Gulf of | great cycle of flotsam after having been caught by the 
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narrow polar current which descends from 
the north and follows this coast nearly 
down to the entrance to the Gulf of 
Mexico. 

I have caleulated the speed at which 
auch bodies as these mines move from place 
to place, employing data obtained in my 
previous experiments with flotsam. The 
conclusions thus arrived at are as follows: 
The mines which leave the English Channel 
with the oceanic whirlpool as their destina- 
tion travel toward the south, reach the 
Spanish coast near the lower part of the 
Bay of Biscay in the course of about two 
months. After leaving these “parkways”’ 
they double Cape Finisterre and eontinue 
to be driven towards the south along the 
coasts of Portugal and of Morocco, reach- 
ing the Canary Archipelago 10 month: 
after their departure from the Channel 

Three years after making their original 
start and without counting a certain 
amount of time lost while passing through 


the Canaries, the mines have succeeded in 23 
crossing the Atlantic within a zone wherein <. 
are found the equatorial current, the cur- +> 
rent of the Gulf Stream and the current Pl 
which gives birth to the trade winds a 


A considerable number of them succeeded e: 
thereafter in reaching the Antilles, espe- 
cially the Archipelago of the Bahamas 
traveling at a speed of LO miles per 
24 hours. 

And those mines which do not then 
become detached from the great swarm 
which have arrived at the entry of the 
English Channel and ascend towards the 
fjords of Norway after having circled 








Ireland upon the east and upon the west, 
commence anew their voyage around the 





70 SURFACE CRASLT — 


AREAS AND CHANNELS LEFT WHITE 
ARE CONSIDERED CLEAR OF MOORED Mint S — 


SHADED AREAS ARE CONSIDERED DANEEROUS 
OnaHE TO POSS/BLE EXISTANCE OF MOORED MINES ~ 


AREAS CROSS HATCHED AMNOWN TO CONTAIN MINE 
FIELDS — 


BLACK AREAS COMTAIN MOORED MINES NOT DANGEROUS 


towards Europe of those mines which have 
failed to be destroyed is along a narrower 
path until the Archipelago of the Azores is 
reached; at this point there is fresh danger 
of collision because of the accumulation of 
flotsam similar to that in the Sargasso 
Sea which is produced here by reason of the 
fact that this is the central area of the 
whirlpool occasioned by the combined 
influence of: the Gulf Stream and the 
equatorial current. The accumulation of 
floating mines, which are especially numer- 
ous.at the center and along the periphery 
of the eycle they follow, has been aug- 
mented by the continual escape of these 
engines of destruction during the last four 
years. 

The ships which travel back and forth 
between Europe and the United States 
will find their greatest safety north of the 
line which runs between the entrance to the | 
English Channel and 50 degrees of latitude 
north, and by following this as far as 30 
degrees of longitude west, afterward turn- 
ing downwards toward the southern coast 
of -the Banks of Newfoundland. The 
waters of the warm current flowing from 
America toward Europe probably mark the 
northern limit of the dangers which may be 
encountered, 

It may be stated-in general that the ships 
which travel between the southern portion 
of Europe and the United States will en- 
counter their greatest risks in the vicinity 
of the coasts of Europe and of the Archi- 
pelagoes as far-down as the southern 
portion of the Canary Islands, and will find 
their safest course of travel along the line 
passing a little bit to the north of Madeira 
and following a tangent along the southern 

















Atlantic along the same path as the first. 
The average speed calculated as required 
for the accomplishment of this cycle by 
the mines is five miles per 24 hours. 

The floating mines placed in the Mediterranean are 
not susceptible of having their course predicted except 
in a very small area situated between Gibraltar and the 
upper portion of the Balearic Isles, whither the general 
currents carry the waters of the Atlantie while the 
counter-currents carry them towards the west, along 
the coasts of Spain and of Africa. ; 

As for the mines which have broken loose along the 
eastern coast of the United States, they have been 
captured by the cold current which loses itself in the 
Gulf Stream near its point of origin, at its exit from the 
Gulf of Mexico, and have thereafter entered into the 
general circulation here described. 

While the data given above show the principal lines 
which are most dangerous to navigators because of 
floating mines, I cannot guarantee navigation against 
individual mines which may have been carried outside 
these general lines by storms. 

It is possible that the mines in question may float 
in the Atlantic for a very long time, since my experi- 
mental floats have 


This map shows why the German high seas fleet spent so much time studying 


the skyline of the dockyard buildings at Wilhelmshaven 


the general circulation by the influence of certain winds. 
Little by little, of course, they will disappear through 
the explosions produced by their chance encounters 
with some other piece of flotsam or with the rocks along 
the coast. ; 

The regions most subject to visitation by these mines 
may be enumerated as follows: The inner and southern 
portions of the Bay of Biscay, between Bordeaux and 
Cape Finisterre; the western coast of Portugal, that of 
Morocco and the archipelago of the Canaries, as also 
Madeira; the area included between the English Channel 
and the Canaries is particularly dangerous, because the 
winds which dominate this portion of the Atlantic exert 
a certain influence upon the transportation of the super- 
ficial stratum of the waters, and assist in driving the 
flotsam of the high seas toward these coasts. Between 
the Canaries and the Antilles the area visited becomes 
wider; in the sea surrounding the Antilles the mines are 
both more widely scattered and more apt to be destroyed 
because of being driven against rocky reefs. The return 


edge of the Sargasso Sea. 
From the same point of view the central 
‘ region of the North Atlantic, between. 32d 
degree and 43d degree of north latitude 
and between 24th and 50th degrees of west longitude 
(Greenwich) will be the most dangerous area. The 
danger.of encountering a still active mine may continue 
for a long period of time, since the simple floats utilized 
(Continued on page 416) 


Locating Unexploded Shells on the Battlefields 
of France 
By F. Honoré, 
Paris Correspondent of the “Scientific American’ 

HE location, in ground that has been fought over and 
subject to -bombardment, of projectiles that have 
failed to explode, constitutes a very delicate problem, 
and one which must be disposed of before post-bellum 
agriculture can resume business at the old stand. Shells, 
to be sure, are relatively of little danger. Their failure 
to go off in the first instance is, in general, due to broken 
fuse or an inert charge; and elementary precautions are 
sufficient for their removal without fear of explosion. 
Moreover, most ‘“‘dud’’ shells penetrate to a depth 
that can hardly be 





done so for a 
quarter of ai cen- 
tury; the best 
means, therefore, 
of avoiding cata- 
strophe from them 
is to direct the 
course of naviga- 
tion so that it will 
lie as far as possible 
outside the cycle 
traversed by these 
dangerous engines 
of war. This cycle 
causes them to pass 
and repass among 
the archipelagoes 
Scattered = through- 
out the Atlantic 
Ocean; it is even 
Possible that large 
numbers of them 
collect around these 
islands attracted by 
& special force and 
may be retained, 
for a longer or 
shorter time, by the 
influence of the 
tides and of local 











Wis ae: 


reached by a plow- 
share. Grenades, on 
the other hand, are 
always active; they 
are never far from 
the surface; and 
the least shock de- 
tonates them. 
Impelled by the 
numerous accidents 
that have befallen 
cultivators entrust- 
ed with the work of 
agricultural restora- 
tion in the de- 
vastated regions, M. 
Guitton, Professor 
of Physics at Nancy, 
has got up an in- 
genious apparatus 
to determine the 
position of hidden 
projectiles. It is 
based upon the prin- 
ciple of the Hughes 
induction — balance, 
invented to study 
the molecular struc- 
ture of metals and 
alloys, and also used 








Currents until 


carried again into 


Instrument for locating unexploded shells on battlefields, shown in folded and 


operative positions 





by the surgeons in 
(Continued on page 416) 
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An Appreciation of a Great Physicist and Chemist 





which I | iin lern Hes N . 
Lit ) that hard to find 
ry} t ho | i re than one or two 
branches f ph ! ! | ec wor 

! thy fe) J eo » | I ! ! I ! “il 
William Crook \\ } ! min I i direct d Clie 
dant from the giants Hd, men whe ruald turn theis 
ttention with equal ease to several of the great div 

f rence, and achieve work of las dortance | 
each Sir William was born in 1 life a 

long record of smentific research nh edt 
first great scientific discovery, the discovery of the m 
metal, thallium He was led to this discovery in a 


course of analysis of 10 pounds of the 


By John W. N. Sullivan 


the rainbow, and in rubies glowing with a rich full red. 

Crookes considered tl thede ravs to be matter 
in a fourth state ther solid, liquid, mor gaseou He 
regarded them onstituted of particles negatively 
charged and projected with great) velocity from the 
eguti ‘ tr it 

In essentic thi is the modern view of the rays 
exeept that while Sir William regarded the negatively 


charged party les to have molecular dimensicns, they are 


] 


now known to be ver much smaller than the smalles 
known atom With real prophetic insight Crookes s:aw 
part that these high vacua phenomena would play 
the ‘advance of science ind in view of the fact that 


hese phenomena underlie the whole of modern physics 
ind have entirely changed our conceptions of the material 


universe, it is of the greatest interest to read the following 


“Yet all these were, when no man did them know, 
Yet have from wisest ages hidden bee pb 

And later times things more unknowne shall show, 
Why then should witlesse man so much misweene 

That nothing is but that which he hath seen? 


It is pleasant to think that Sir William lived long 
enough to see his predictions verified and to get a fuller 
view of that mysterious and attractive region which lies 
just over the border. 

Crookes next, in 1881, published a research in which he 
returns to considerations connected with the dynamical 

Maxwell had made the great theoretical 
of a gas is independent of the 
density, and it had already been the starting point for 
experimental observations by. Maxwell himself, Kundt 

and Warburg, using the method of ro 


theory of gases. 


discovery that the viscosity 





seleniferous deposit from the sulphurie acid 
Hartz 
placed 


fmann in the 


manufactory at Tilkerode, in the 
Mountains, the substanes 
it his disposal by Prof. I 
year IS50 


being 
Spectroscopic examination ree 
yreen iin Which he had 
ind which he found 
Dur- 
researches on the 


bright 
never met with before 


vealed i 


to be characteristic of new metal 
ing the next 12 year 
many properties of the new element wer 


earried out, culminating in his determina- 


tion of the atomic weight Phe amount 
of labor involved was immense-and the 
eare with which tl Investigation was 


carried out was such that even now 
weight of 
regarded as the best. With the 


r 


value for the atomie 


Crookes’ 
thallium is 
we igh 


now recepted values for the atomic 


of oxygen and nitrogen the 
of thallium, as determined by Crookes, is 
204.04, 

In making this determination 


was troubled by irregulariti: 


itomic weight 


Crookes 
in the weigh- 
ings and, as so often happens in scientific 


work, was led to a new discovery, by in- 
vestigating these apparent errors rhe 
weighings were made in a partisl ium, 
but the ation of the balance in these 
conditions appeared most capriciou The 


weight of the substance appeared to vary 
with the temperature, but not always in the 
same direction As a result of his 
tent efforts to trace the ivuse of these dis- 


persis- 


concerting phe Thame Tht hie was led to invent 
the well-known instrument, the radio- 
theory of gases at 


dynamical 
explanation of the 


meter The 
once furnished an 
curious effects observed, in terms of the 
action of the residual gas left over in the 
spite of the 


vacuum; and in immense 


amount of work on the stresses in rarefied 
gases resulting from inequalities In temper- 
ature, to which Crookes’ discovery gave 
birth, the subject is not yet exhausted. 
Crookes was led to consider the 
phenomena which take place in high vacua, 
ind in his subsequent researches we have 
the very flower of his work. It is well 
known that if we pass an electric discharge 
through a high vacuum, rays are shot out 
from the negative electrode, the kathode, 
called kathode rays They had been in- 


thus 








tating disks. Crookes took up the subject 
very simple yet efficient 
He merely suspended 
bulb containing the 
gas and noticed the subsidence of its oscil- 
lations when it was set vibrating. He found, 
what Maxwell had himself foreseen, that 
Maxwell's law completely breaks down 
for very high exhaustions 

In the same year Crookes published a 
paper on an entirely new method of spec- 
trum analysis, based on the fact that under 
the influence of kuthode rays a large num- 
ber of emit. phosphorescent 
light phosphorescent light from 
most aw continuous spectrum, 
but im some eases the spectrum is discon- 
tinuous, and Crookes made a special study 
These experiments com- 


and devised a 


ormof apparatus. 


a damina within a 


substances 
The 


bodies has 


ol sue h bodies 
prise his well known researches on the rare 
earths vttrin in some of its 
compounds, and in this connection he ob- 
tained very valuable results, to which he 
made intermittent additions as time went 
on, including the discovery 2 few years ago, 
of a new earth, characterized by an isolated 
strong group of lines high up in the ultra- 
violet, aseribed by Sir William to a new 
element named by him vietorium. 

In more recent times he did some valu- 
able experimental work on radium. The 
substance known as uranium X was first 
separated from uranium by Crookes in 
1900, by two distinet chemical methods. 
His well known and popular instrument, 
the spinthariscope,; was the outcome of his 
discovery in 1903 that the alpha rays from 
radium produce, by their bombardment, 
phosphorescence on a target of erystalline 
zinc sulphide. 

He married in 1856, when only 24 years 
of age. He was a member of numerous 
scientific both in England and 
abroad, and among numerous other honors 
received the Copley Medal in 1904. He 
was knighted by Queen Victoria in 1897 
and achieved the greatest honor open to ap 
English man of science by being elected 
president of the Royal Society in 1913. 

His striking combination of diverse 
gifts, keen observation, patient and in- 
exhaustible experimental skill, together 
with the glowing mind and imagination 


1 
espechilly 


societies 








vestigated before Sir William published 
his experiments in 1879, by Glucker in 
1859, by Hittorf in 1869, and by Goldstein 
in 1876, but Crookes, in a series of brilliant experiments, 
greatly extended our knowledge of their properties ind 
propounded the theoryas te their constitution whigh, 
in a refined form, is the one that 
present day 

He showed that the kathode rays proceed in a straight 
line from the negative electrode wherever the positive 
electrode may be: that they cast a shadow when inter- 
cepted by solid matter and that 
mechanical action where they strike. 
they are influenced by a magnetic field, the direction of 
motion being changed; and that heat is produced when 

He also conducted some beau- 
tte power of the kathode I s 
calcium 


Is accepted it the 


they exert a strong 


He showed that 


their motion is arrested 
tiful experiments on 

to excite 
sulfide shining with blue-violet, 
light, in diamonds shining with nearly all the colors of 


phosphorescence in preparations of 


yellow, orange or green 


Sir William Crookes 


words of Crookes when he alone among his contempor- 
aries foresaw the present development in physies: 

“In studving this fourth state of matter, we seem at 
length to have within our grasp and obedient to our 
control the little indivisible particles which, with good 
are supposed to constitute the physical basis 
that in 


warrant, 


of the have seen some of its 


matter is as material as this table, 


universe We 
properties radiant 
while in other properties it almost assumes the character 
of radiant energy. We have actu lly touched the border 
land where matter and force seem to merge into one 
another, the known and un- 
known, which for me has always had peculiar tempta- 
tions. I venture to think that the greatest scientific 
problems of the future will find their solution in this 
border land, and even beyond; here, it seems to me, lie 
far-reaching, wonderful 


shadowy realin between 


ultimate realities, subtle, 


of a poet, have assured him for all time 8 
settled place in the great list of English 


men of science. 


Italian Lavas as a Source of Potash 

| Bigs Henry 8S. Washington, of the Carnegie Geophysi- 

eal Laboratory, has published a computation of the 
total amount of potash present in the lavas of the six 
chief voleanoes along the west coast of Italy that have 
erupted leucitic lavas. A conservative estimate B 
10,000,000.000 tons of potash (K20). Dr. Washington 
believes that in these voleanoes Italy possesses one of 
the largest visible supplies of potash known to exist, if 
not the largest. Important silicate-rock sources of 
potash are also available in the United States, including 
the Leucite Hills in Wyoming and the belt of glauconite 
that extends from New Jersey into Virginia. The latter 
is estimated by Dr. Washington to contain 2,034,000,000 


metric tons of potash. 
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The Freneh Problem of Reconstruction—l 


In the Path of the Shell 


By C. H. Claudy, Special Correspondent of the SCIENTIFIC AMERICAN in Paris 


T is not possible to visualize the English reconstruc- 
| tion problem- from a platform constructed solely of 
{merican lens It is less possible to see all of the 
French pro 
no matter how 
with tals, lectures, exhibits. 

It is an impossibility for the human mind to grasp the 
extent of the physical destruction in France, even with 
the direct aid of the senses; and if the traveler in and 
around the devastated regions finds it impossible to 
realize the extent ol what he sees and hears, how much 
more dificult must it be for him who must depend upon 
the written word, the printed picture, to grasp the amount 


of damage don 
So one starts the statement ol the problem with the 
full knowledge that, after all, figures are only So ee kake 
“the town is totally destroyed” 


em from any viewpoint 3,000 miles away, 
iided with photographs, with descriptions, 


things, and phrases like | 
come to lack power to convey idea merely from their 
constant repetition and their utter inadequacy to repre- 
sent the matter of the destruction or the desolation 
which hangs a pall of absolute lifelessness over the areas 
where the Hun, the shell, the wanton destruction and 


that not wanton but inevitable in war, have laid their 


searing touch 


farthest in he had control of over five per cent of France 
At one time the invader oceupied 15,000 miles, including 
3,500 communes, containing over four million people 
But even the Hun cannot destroy when he retreats in a 
hurry, and much of what he might have destroyed he 
Where 
armies swing back and forth quickly, in advance and 
retreat, the destruction is superficial—-grain trampled, 
cattle stolen, fenees razed, wooden buildings (of which 
France has very few) burned But where armies face 


post poned because he wanted it for himself 


each other, locked in position, for some time, destruction 
is absolute, and often it is as much the work of the shells 
of the defender as of the wantonness of the invader. 

The destruction of war is of several varieties. That 
resulting from shell fire is probably the hardest to 
remedy, since it includes not only the razing of buildings 
and the annihilation of forests, but also the churning up 
of land so that it may be vears before a top soil again 
forms upon it, capable of raising any sort of a crop. The 
intentional destruction, where towns are burned, bridges 
mined and fruit trees girdled, is bad enough, but all the 
intentional destruction in France put together would 
probably not total a half of the inevitable result of the 


bird, no insect, no rat nor cat, nothing but blasted stone, 
often so churned into the landscape that the streets of 
2 once prosperous town are completely obliterated, and 
if it were not for map and guide one would not know that 
here stood a prosperous village 
How can figures, or words, or pictures, make that 
evident to him who has not seen it?) They cannot, and 
one can but feel regret at the inability of the oaly means 
at hand to paint the picture, and the impossibility of 
every reader’s making a magic-carpet journey through 
the devastated regions, to see for himself what France is 
facing, and learn at first hand what she has suffered— if 
only that our own little reconstruction problems took 
their proper place in our minds and our own woes 
dwarfed themselves to their proper proportions! 
However, since figures are all that one has with which 
to paint, let us write figures! A quarter of a million 
buildings destroyed and another quarter million damaged 
can make rather large figures possible. French govern- 
ment engineers say the average cost of the destroyed 
buildings prior to the war was $5,000—that their present 
cost.of replacement is two and a half times that much and 
that the total cost of rebuilding the houses, damaged and 
destroyed, will be in excess 





In England the recon- 
struction problem is entirely 
economic, political, social. 
The physical aspects of her 
post-war puzzle are merely 
the mechanical ones of con- 
version of war plant to peace 
basis, of construction of de- 
layed buildings, of putting in 
condition run down rail- 
roads, of rebuilding shattered 
industries, of resettling al- 
tered labor conditions. 

Ia the United States where 
we talk much and do little 
(governmentally) about re- 
construction, the problem is 
big only because we have no 
true perspective upon it; 
to English eyes it would ap- 
pear small, und to French 
eyes it does not exist! For 
the French problem of re- 
construction is first and 
foremost a physical one— 
a matter of building homes 
again where are now piles 
of ruins—a matter cf getting 
under cultivation, land which 
is now a mass of shell holes— 
a matter of making fields of 
grass and grain out of fields 
of barb wire and poles—a 
matter of making roads, 
mending bridges, <otting ma- 
chinery, erectiig buildings 
in which to put the ma- 
chinery, persuading absent 








of $6,000,000,000—a regular 
Liberty Loan figure! Archi- 
tects and contractors’ asso- 
clations are a little more 
moderate in their estimate 
perhaps the government had 
an eye to possible scaling 
down of damages if Germany 
is compelled to divide up her 
income pro rata among all 
the allies, in indemnity pay- 
ments for years to come 
and such associations call the 
total damage $4,000,000,000 
to buildings alone. 

France is a country of 
stone, tile, mortar, brick; 
the wooden house is almost 
unknown. Arguing from this, 
many who have not seen a 
ruined town have said “but 
the material is there, it is 
merely displaced. It won't 
cost so much to rebuild when 
the stone is right at hand!" 

But the shell does not 
merely displace stone; _ it 
splinters it. There are towns 
which are not. ruins, but 
rubble piles; where not only 
is there not one stone on 
another, but literally not one 
stone left whole; where re- 
building must start with 
hauling away all the rubbish 
of what was once a town, or 
the selection of a new town 
sight. 








and scattered population to 
come bac to the new town 
and into the new building to 
runthe new machinery. Before France is ready to think 
much about economic reconstruction she wants homes 
for her homeless, and tools for the toolless. She wants 
smiling towns where now gape raw wounds in the land- 
Scape—she wants fields which are of use to man where 
are now charnel houses, bone yards, pitted areas of clay 
and mold, useless alike for farm, for home, for pasture 
or even for weeds 

So it s2e.ns reasonable to attempt to give some idea, 
be it never s» feehle, of the extent of the physical problem, 
before tryinz ty» show what France is doing to remedy the 
results of war on her soil. One knows well that neither 
words nor pi-t ires are adequate, but they are the only 
means by which those not able to come and see for them- 
selves can get even a hint of what has here been done. 
Figures are not impressive in themselves. To say, for 
Instance, that the total area of destruction in France is 
about to per cent of the total area of France is apt to 
make areiler exclaim mentally, “Oh, well, that’s not so 
bad, after all —| thought about half of France was 
dama:red!"’ The total area in the devastated region is 
about 6,099 square miles of territory, supporting about 
two million prople. Do not confuse this with the total 
Mvaded aiea of France; at the time the Hun was 


landing of millions and millions of pounds of high ex- 
plosive in field and street, in garden, orchard and wood. 

France is facing half a dozen different problems at 
onee, and has courage enough for a few more if the world 
wants her to face more! The Peace Conference is one 
of them, her army is another, her army of occupation in 
Germany is another, feeding herself yet another; and 
still she finds time to investigate the amount of her 
wounds and plan for their healing. 

France estimates (and no very accurate census of 
buildings is possible in so short a time) since the armistice, 
that the total physical damage to buildings will reach 
the round figure of half a million structures; and that of 
these, at. least half (250,000) have been completely 
destroyed. 

One wishes it were possible to make the words carry 
the meaning. One rides for mile after mile through the 
devastated region and sees these 
where once were towns—these rubbish heaps of stones 
which onee were buildings—these little mounds of stone 
and dust and mortar with here and there a gateway, 
half a wall, a solitary pillar or the fragment of an arch 
stretching mournfully upwards—and never a sign of life. 
No man, woman nor child, nor cow, horse nor goat, no 


things—these_ sites 


This latter, indeed, seems 


. Yankee infantry streaming through the captured town of Varennes in the Argonne so simple a procedure to 


an American as to make it 
appear a necessity. There would be no question in 
American minds that, given a totally ruined town 
now but a mass of rubble and stone, it would be in- 
finitely better to build a new town alongside the old 
site, hauling what material was available ffom ruin to 
building operation, and making the new town with 
better streets, straighter avenues, better parks, etc., than 
to clear away and rebuild on the old location. 

Zut ‘town’? to us means municipality. “Town” in 
the war zone is largely a little collection of houses— 
mere farmers’ residences huddled together for companion- 
ship and gregariousness. A wine shop, a bakery, a small 
store, 10 houses—roila a town! The owners cf the 
destroyed buildings do not want better streets, straighter 
avenues, parks—they think of the little town as a collec- 
tion of homes, not an entity in itself. And the question 
of land makes the rebuilding of any other site one of 
tremendous difficulty. 

A father wills his land to his sons, his sons to their 
sons and so on forever. Little farming land is bought and 
sold in rural France. Land is all but worshipped there 
It is France they own and till, these peasants. Would 
you have them sell their country? A man marries a gir! 

(Continued on page 416) 
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The English Channel Tunnel 


Story of the 


ITH the exception of the Suez and Panama Canals, 
F _— is no constructive work in the field of civil 
engineering which has had so worldwide an interest as 
the proposal to link the British Isles with the Continent 
by some form of roadway Although in later years the 
proposal has always contemplated the construction of a 
tunnel, the student of the history of this project finds 
that other methods, such as the building of long, low-level 
jetties; of high-level bridges; and of tubes laid on the 
bottom, were suggested and were made the subject of 
more or less serious Investigation 


Early French Proposals 


The first definite plan was made by a French engineer, 
M. Mathieu, who proposed to Napoleon I, in 1802, the 
construction of a tunnel which would afford a post road 
between the two countries. To Napoleon, himself a 
great engineer of daring enterprise, the plan must have 
seemed more feasible than to many of his contemporaries. 

In 1833 Thomé de Gamond is said to have made very 
extensive experimental borings in France and England 
to determine the character of the geological formation 
His labors Three times he went 
down in a diving bell to bring up specimens from the 
bed of the Channel, and altogether, between the years 
1833 and 1856, he brought forward no less than six sepa- 
rate proposals. ‘The first of these in 1834 contemplated a 
tube of iron plate laid on the bed of the Channel from 
Calais to Dover, the length of which would have been 
25% miles. 

Then, in 1836 he proposed the construction of a bridge 
2244 miles in length, which he estimated could be built 
for $160,000,000. 

His third proposal was to build two jetties, each ex- 
tending five miles out from the shore, with their outer 
This construction 


were indefatigable 


ends connected by a pontoon bridge 
would have been 21 miles in length 

His fourth proposal contemplated a jetty reaching from 
shore to shore, with three navigable channels spanned 
by swing bridges 

In 1856 he abandoned his previous plans in favor of the 
more practicable driving a tunnel from 
Cape Gris-Nez to a point halfway between Dover and 
Folkestone. The tunnel located that it 
would pass under the east end of what is known as the 


scheme of 


wus to be so 


Varne Shoal, where he proposed to sink a construction 
shaft. 


Ten years later he modified his location so as to make 


a landing at Folkestone; and he proposed to use the shaft 
on Varne Shoal to bring up the excavated material and 
empty the spoil at the shaft, thereby forming an island 
of considerable extent. In 1859 this plan was so well 
thought of that a French-British Committee was formed 
to look into it. The tunnel was to be cut by means of a 
Rotary Brunton Boring Machine, the estimated time 
was four to five years, and the cost $40,000,000. De 
Gamond died in 1875. 

In 1851 Hector Horeau drew up the plans for an ellip- 
tical iron tube which is illustrated on the preceding page 
British Activities 

Meanwhile, the British had been investigating the 
problem on their. own side of the Channel, and in 1866 
Chalmers proposed the construction of two circular 
iron which were to be laid on the bed of the 
Channel. These were to be lined with brick and cased 
externally with timber. Chalmers claimed that the 
tides would silt up the tubes and thereby ultimately 
form an embankment 40 feet high by 150 feet wide. The 
estimated cost of this scheme was $60,000,000. 

We should state, just here, that for the above data on 
the French investiagtions and for the following account 
of the British end of the enterprise, we are indebted to a 
series of chapters which ran in The Engineer of London, of 
November and December, 1916, to which the reader is 
referred for fuller particulars. ; 

Chalmers was followed by Charles Marden, who de- 
signed a tube with a double skin, the annular 
between the skins to be filled in with conerete. 
estimated cost of this tube was about $62,000,000 

In the early part of the latter half of the 19th century, 
considerable attention was given by engineers to the 
possibility of pneumatic operation of trains, and we find 
that subsequently to Marden’s proposal, Bateman and 
Révy got out a design for a cast-iron tube which was to 
be carefully machined on its interior face, and closely 
fitting cars were to be propelled through it by pneumatic 
power. P 


Zerah 


tubes, 


space 


The 


Colburn, that prolific and original engineer, 


proposed the construction of the tube in sections in a 


Agitation for a Channel Tunnel from 1802 to J919 


long drydock. When a section had been completed, 
it was to be forced out through the dock gates, some form 
of stuffing-box being contemplated which would allow 
this to be done. 

Then came Page, who in 1870 proposed to moor at 
intervals across the Channel eight iron shafts and to lay 
the tubes between them on the bed of the Channel. 
They were to be covered with concrete. 

Next came Peter W. Barlow, who proposed an iron 
tube, which was to be surrounded with 2 feet 3 inches of 
brick laid in asphalt. Outside of the brickwork was to be 
a covering of six inches of timber. Barlow was optimistic 
as to cost, believing that the thing could be done for 
$25,000,000. 

Then came Paul J. Bishop, with two elliptical cast- 
i*on tubes, which he believed that he could put across for 
$110,000,000. The tubes were to be lined with 12 
inches of brick laid in cement, with a facing of 5¢-inch 
plate. Traction was to be either by steam locomotives 
or pneumatic. 


An Exhaustive Investigation 


This brings us to the great Sir John Hawkshaw, who» 
in company with Sir James Brunlees and Mr. William 
Low, began to study the problem in 1864 and devoted 
an immense amount of time and energy to the work. 
Extensive borings were made on either shore, and a 
thorough geological examination was made of the bottom 
to determine the lay of the strata. As the outcome, a 
complete Channel tunnel scheme was developed by 
Sir John Hawkshaw as engineer of a company formed in 
1872. Sir John realized that the project was first and 
last a geological one. Special apparatus was designed 
for sounding and securing specimens of the bottom. The 
question was to devcermine whether the thickness of the 
lower beds of chalk as measured on the white cliffs on 
the British and French sides, where all the beds are ex- 
posed, was maintained after the lower beds dip beneath 


the sea. The borings showed no great diminishing of 


thickness as the beds were followed seaward from the 
outerop. A concession was attained in 1875 from the 
French, and an English bill was presented in 1875. 


It should be mentioned that though the attitude of the 
British government was always conservative, the French 
(Continued on page 416) 
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In the foreground the landing of the Channel Tunnel near Dover; beyond is the route of the Train Ferry established during the war 
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How the 


Aerial Greyhounds of To-Morrow 


Some Possibilities of Airship Transport Service in the Immediate Future 


YORK to London in two days! Traveling 


ie 


the ar with the smoothness ind spe ed of an 
express train while enjoying the spactousness and ae- 
commodations ol in ocean line r' Making the trans- 


Atlantic with a feeling of security which has 


never before been 


Crossing 
equalled! 

net excerpts from the prophetic writings of 
essays of Il (1 Wells 


u Vivid Imagination, they 


These ure 
Jules Verne 
Far from being the products of 
are the cold conclusions of a leading British organization 


or the imaginary 


which has set to work on the problem of commercial 
And this organization, by the wav, Is a vast 
and fon 


aviation 
influential 
before, its 


and one; indeed, during the war 


many years name has been synonymous for 


battleships and hand grenades, airplanes and dirigibles, 
Basing their ealeula 


machine guns and huge mortars 


tions on well-known performances and accepted practices 


the engineers of the organizatron in question have 
worked out an impassionate report and comprehensive 
plans and drawings on what may by done with huge 


passenger-carrying dirigibles in the immediate future 
All of which proves interesting and informative 
not only to the thousands of who 
identified with 


but to the 


reading, 


many men 


become aviation as a 


the 


war masses as well 


have 


consequence cf 


build a rigid airship to carry 5) tons of passengers and 
10,000 miles, at a speed 
e de 


necessary to 


freight for a non-stop voyage of 
of S) miles per hour It therefore 
accepted that for voyages on which it is 
it non-stop flizht between points more than 2,000 
is the only means of aerial 
stated that 


inost economical means of 


initely 


may | 


make : 


miles apart, the dirigzible 


transport possible, and it may also be safely 
the airship will always be th 
transport for non-stop voyages of more than 1,590 miles 
that the dirizible hold the field for 
long-distance vovaues, Su h as th trans-ocennic routes 
The 
voyage Irom 
36,000 


So it follows must 


Consider, however, a conerete case engineers 
n the direct 
New York—a 
their comparison 
The analysis is 
two 


have chose noh-stop passenger 


minimum distance of 
between dirigible and. air- 
the 


each 


London to 
miles lor 


plane services made of cost ol 


service of crossings mm direction 


operating a 
( 


giving a carrying eapacity of 30 tons of pas- 


per week, 
sengers, mails, ete in each direetion. Now then, with 
a capitalization of £2,000,000 (£=34.85), and allowing 


1) per on eapital and a high rate of depreciation 
} 


ind insurance, the 


eent 
cost of operation would be as follows 
passengers from London to New York, £45 
which figures out to about eight cents per mile 
‘lhe rate for would be 


Carryin: 
per head, 
Inais, ete 


mn our currency 


proposed rigid dirigible for the London-New York service will appear when flying over a conventional landscape 


established in all likelihood at about six cents per ounce 
The time taken for the journey would be two and, 


half days from London to 
route, and two days from 


New York by the souther 
New York to London by the 


direct route, all these facts, of course® being based on 
rigid dirigibles such as have been proposed. 


Purning to the airplane, 
to run an airplane service 


York; 


at present considered prac 


we learn that it is impossible 
direct from London to New 


but with the largest and most efficient machines 


ticable, it would be possible 


to run a London to New York service with intermediate 
stops in Ireland and Newfoundland for replenishment of 


fuel, ete 


The capital required in this case would be 


£5,850,000, and the cost of operation would be: Pas 


senger rate from London 


to New York, £115, which 


figures out at the rate of some 16 cents per passenger mile 
while mail and other light merehandise would be charged 
for at the rate of L5 cents per ounce. 

The time taken, allowing for stops in Ireland and 


Newfoundland, would be 


that for 


two days. It 
a regular and established service, the cost of 


seems obvious 


trans-Atlantic dirigible service is less than half that of 


the airplane, and the 


time taken is practically the same 


It must, however, be pointed out that if the airship 
stopped at the intermediate points as necessary for the 





Whilttwthe Dirigible is Better Z 
than the Airplane 

Phe outstanding and pecu- 

liar advantage of the 

ship for air transport is its 


jiir- 


capacity for making non- 
stop voyages of long dura- 
tion: whereas, from inherent 


limitations, the airplane will 


probably never-—unless some 


radically new pring iple ol 
design is discovered be 
capable of carrying @& passen- 
ger load for greater non- 
stop distances than 2,000 


nies, and for economic 
p@Pration will probally never 
be used for non-stop fights 
1,000 miles; 
whereas, on.the other hand, 
the onl limit to the 
stop length of fight that can 
airship is 
determined by the 
10,000 


of more togn 


honh- 


be made by an 
size ool 
ship —and miles is 
quite practicable 

An airship of t 


ywsed by the engineers of the 
I 


he size pro- 
British orzanization, namely, 
of a eaprcity of 3,500,000 

could be 
and be 


cubic feet, which 
built 
housed in existing sheds, 
15S tons of 
and so on for an air 
$800 miles, at a 


immediately 
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carry passengers, 
mails, 
distance of 
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speed of 60° miles per hour - - icnaiaeinen 
Copyright, Sclentific Ameriean Pub Co. 

And it would be quite a 

practicable proposition — to 
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upper deck 
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access to passenger quart- 
ers and cars,etc 
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Flexible covered connecting 
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How the nose of the trans-Atlantic dirigible may be moored to the revolving head of the 
mooring tower, serving as an anchorage and gangway combined 


airplane, a considerably 
greater amount of passenger 
load could be carried, and 
the relative cost of airship 
would be cor 
further deereased 


operation 
sideral lv 


Annihilztors of Distances 


With the development 
airship transport to the most 
distant centers of the world, 
it is conceivable that no 
important city will be farther 
from London than 10 days 
journey; and, the engineer 
have given some represents 
tive aerial routesfrom London 
as To New York, 
2-215 days; San Francisco 
11, days; Cairo, 14 
Colombo, $14; Perth, 7 
Nairobi, 315; Capetowl 
51 2. Kio Janerio, 4 days 

The advantazes of airship 
most ap 
ocean 


follows: 


will be 
parent for long 
journeys, and it is proposed 
that the best route for the 
first service would be betwee 
London and New Yerk, # 
this is the route on which 
there is the greatest demane 
for a saving in the duration 
of voyage, and a large amount 
of passenger traffic would be 
immediately available ate 
the advantages of the servieé 
demonstrated. After 
establishment — of the 


transport 
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the 
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other services on which airship 

economies in time would 
he London to Cairo zy pt 2,050 miles; Cairo to 
Colombo (Ceylon ~ 3.400: Colombo to Perth (Australi ? 
3450 miles. By train and mail steamer, the Journey to 
Colombo at present takes 15 days, and to Australia over 


trans-Atlantic service, 
transport would effect great 
‘ 


30 days, as compared with the figures already given for 
the dirigible service . . 

Further than the saving in time in the actual journey, 
there is the saving by using an airship service in the 
elimination of the time taken for trans-shipping and 
waiting at the vartous ports and so on, where the air- 
dromes could be the terminal 
Owing to the variation in weather conditions, 


situated quite close to 
stations. ; 
there would be of course some latitude in the time of 
arrival at the destination; but in those eases where there 
is 9 saving of several days in the total journey, the 
variation of a few hours in the time of arrival would not 


be of much account. 
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from the navigating quarters located well up forward. 
The engineers have planned on six machinery cars or 
“power eggs,’ each containing a 600-horse-power engine, 
directly connected with a propeller fitted at the aft end. 
Thus the dirigible would have a maximum power of over 
3,500 horse-power, the engines being designed to develop 
their maximum full power when flying at a height of 
5,000 feet. The engines would be fitted with special 
exhaust silencers in order to reduce the exhaust noises 
toa minimum, and special consideration would be given 
to the transmission gear, cooling system, self-starting 
features, and so on. 
Promenade Decks and Salons Among the Clouds 
But how about the living quarters, now that 
mechanical details have been glanced over? 
Well, the main living accommodations would be in a 
salon fitted along the top of the airship, provided with 


the 


401 


would be served in the salon. Heat for salons and 
sleeping quarters would be radiated by electric heaters 

It is interesting to note that such a dirigible would be 
equipped with the last word in wireless apparatus, 
enabling it to keep in touch with land stations and ships, 
and also permitting of the reception of directional signals 
at all times. In fact, directional wireless signals today 
make it possible for an airship to be piloted with con- 
siderable accuracy, even if it is enshrouded in thick fog 
or is operating at night. 

So much for the airship. But how about the landing 
facilities? It has often been said of the dirigible that 
it is far better in the air than on the ground, and that 
the problem of getting it up is nothing compared to 
that of bringing it down—safely. Again we find that 
the British engineers have done their work well and 
thoroughly; truly, they have taken up this matter of 
air transportation in all seriousness. 

At the terminal point of each 





Much more could be written 


on the time-saving and other 
features of the aerial transport 
service proposed, for the en- 


gineers have gone down to the 
very bed rock of all the. factors 
entering into the operation of the 
They have figured out 
nicety, even in- 


dirigibles. 
the costs to a 
cluding the costs of overhauling 
andrepairing, insurance premiuins, 
depreciation, interests on capital 
invested, fuel, crew, and so on, 

But from the viewpoint of the 
layman the interest now shifts to 
the craft to be employed. After 
all, it is the dirigible covering the 
route which deserves particular 
attention, since all plans stand 
or fall by the practicability of the 
carrier, 


A Greyhound of the Skies 


In brief, the proposed rigid 
dirigible, which is herewith il- 
lustrated as well as in the 
cover illustration of this number, 
has the following characteristics: 

Gross gas capacity, 3,500,000 
cubic feet; overall 800 
feet;) maximum diameter and 
overall width, 100 feet; overall 
height, 105 feet; total lift (at 
68 pounds per 1,000 cubic feet), 
105 tons; disposal lift, 68 tons; 
total maximum power of engines, 
3,500 horse-power; cruising horse- 
power, 2,000; speed at full power, 
%* miles per hour; speed at 
cruising power, 60 miles per hour; 
endurance at cruising power, when 
carrying 15 tons of passengers 
and freight, 80 hours for 4,800 
miles, and when carrying 10 
tons of passengers and freight, 90 
hours for 5,400 miles. 

It should be noted that the 
“disposal lift” is the lift available 
for fuel and oil, stores, crew and 


passengers, 


length, 


mails, and fre ight 
The particulars and performan 
stated are based on present design 
and the actual performance 

ships of 2,000,000 cubie feet 
capacity now in service, It is 
believed that the figures given are 
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‘airship route, it would be neces- 


sary to make provision for the 

Bes ae 

# following: Ist. An airdrome of 
about one mile square. 2d. A 
double airship shed capable of 
housing two of the airships. 3d. 
& mooring-out tower, with bow 
mooring gear. 4th. Mechanical 


handling gear for transferring the 
airship from the mooring tower 
to the shed. 5th. Hydrogen 
generating plant and storage. 
6th. Repair workshops and 
stores. 7th. Meteorological 
office and wireless telegraph in- 
stallation. 8th. Electrical night 
signaling and lighting arrange- 
ments for the airdrome. 9th. 
Offices, etc. 

The airdrome should be within 
direct communication and a short 
distance from the city served by 
the airship service, and, if possible, 
would be advantageously situated 
near to a chemical works where 
hydrogen would be obtaincd as a 
by-product. In this connection 
it is interesting to note that the 
British engineers have figured on 
hydrogen instead of non-inflam- 
mable helium, although it is 
practically certain that the latter 
would sooner or later take the 
place of the former. 

The double sheds required to 
house the size of airships called 
for would require two berths, each 
with a minimum size of 850 feet 


long, 150 feet wide, and 115 
feet high, with opening doors. 
The sheds would be provided 


with hydrogen filling mains and 
with gear for slinging the airships 
from the roof when deflated for 
overhauling. Special arrange- 
ments would be made to enable 
rapid replenishing of the ships 
with gas, fuel and water ballast. 


A Hitching Post for Dirigibles 


Most interesting of all the air- 
drome arrangements, however, is 
thé proposed mooring-out scheme 
which has been made the subject 
of a patent by the British organi- 
zition. This scheme, which ferms 
the opening page subject of this 








conservative, and that actually 
the increased size of ship would 
enable greater structural efficiency 
and consequently greater dis- 
posable lift available than that specified. 

The shape of the trans-Atlantic dirigible is to be of the 
most perfect streamline form within the limitations of 
constructional requirements. An internal keel corridor, 
i along the bottom of the hull, will afford access 
” every part of the dirigible. Petrol and oil tanks and 
— ballast will be contained in -the hull structure. 

le Outer covering would be made of special weather- 
proof fabric to give the 
jected to the weather 
also, to be as efficient 
from chan 
tions, 
Pgh Sapeeny of the dirigible would be divided 
fabric py meee of suitable rubber-proofed cotton 
Would be e with goldbeater x skins. The gas-bags 
controlled ted with automatic relief valves and hand- 

maneuvering valves, operated by the pilot 


Courtesy, Mustrated London News 


longest possible life when sub- 


effects on continuous voyages; 
as possible in insulating the gas 


ge of temperature, and so avoid great varia- 


In the no distant future captive balloons, equipped with electric lamps of high power, will mark 
important airdromes and landmarks for the acricl pilots of commercial and pleasure craft 


tables and chairs in the style of a Pullman car, which 
would enable the passengers to be comfortably ac- 
commodated during the daytime. Part of this 
would be fire-proofed to allow of being used as a smoke 
room. An open shelter decl. would provided 
at the aft end to enable the passengers to take the air. 
The salons would be provided with windows, giving the 
passengers an all-round outlook 

A passenger elevator would be provided for communica- 
tion between the passengers’ quarters and the lower part 
of the ship. An observation car, fitted below the hull 
towards the aft end of the airship, would also enable 
passengers to observe the land and sea immediately 
below the ship. As for sleeping quarters, these would 
be in the form.of berths provided in small cabins fitted 
on top of the huge hull, forward of the living salons. 
Cooking would be done in a mess kitchen, thoroughly 
equipped with electrical cooking apparatus. Meals 


salon 


also be 


number, would be introduced at 
each airdrome, in the shape of a 
fixed mooring tower 150 
feet in height, with a revolving head to which the airship 
would be rigidly attached by the nose and be able to 
turn round in accordance with the direction of the wind. 
This tower would be provided with a hauling-in winch 
and rope to haul the ship up to the mooring point. 
Means would be provided at this mooring tower to 
enable the airship to be supplied with hydrogen, fuel and 
water ballast whilst moored out. An elevator from the 
ground to the top of the tower would enable passengers 
to embark and disembark whilst the airship was riding 
at the mooring, and would also serve to convey mails, 
freight, stores, ete., to the ship. The airship would be 
moored to this mast and ride out during even the worst 
weather, and would only require to be taken into the 
shed when lying up for overhauling and repairs And 
this based on substantial fact: for it is a 
matter of record that « British dirigible has been anchored 
* (Continued on page 418) 
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World Markets for American Manufactures 


Edited by LYNN W. MEEKINS 











Readjusted British Industries 


MERICAN manufacturers whose plants were en- 
gaged in war work are following with interest the 
changes now going on in British factories It has 
proved easier in both the United States and Great 
Britain to return to a pe ice basis than it was to go upon 
au war ‘basis he striking fact in the latter country is 


the number of firms that have turned to the production of 
Before the 
American 


articles that are being imported at present 
handle 


machines henceforth 


war a company in Leicester used to 


typewriters; it will make its own 


From the manufacture of vuleanite pressings for magnetos 
another Leicester firm has changed its line 


A department devoted to the extension of American trade in foreign lands 


touppear. Upon the signing of the armistice it was freely 
predicted that we should have hard times in this country, 
the re vj curtailed 
For- 


tion 


istinent to a peace basis involving 


produr ind a great deal of unemployment 
were not in the war long enough to make a 


vast We did, how- 
ever, tune up our industries to such high speed that the 


tunately, we 
imount of rearrangement necessary. 
domestic market is no longer capable of absorbing the 
output, and those manufacturers who haven't gone into 
foreign fields are the chief sufferers 

Atlantic, Pacifie 
and Gulf ports, unless they are sent to Canada or to 


American goods are shipped from 





Sweden used to be the principal source of supply for 
safety matches. The war handicapped Swedish manu- 
facturers, shutting off their raw materials and taking 
away much of their shipping space. Along came Japan— 
and that leads us into a sparsely settled region not far 
from Lake Michigan. Not long ago a paper mill in that 
section received a very large order for the particular 
kinds of paper used in making the little boxes in which 
safety matches are sold—for the exact kinds, in faet, 
that Swedish manufacturers employed—and this order 
was shipped to a large match factory in Japan. Now, 
at least one company in the United States is producing 

safety matches, but the quality of American 





replacing American 


that produc ed air- 


to fountain 
makes. British plant 
planes for war use are turning out furniture, 


pe ne, 


iron valves, automobile accessories 
lathes 


lishments 


capstan 


and marine motors (Gireat estub- z 


from which continuous streams 


Par TTT 


of munitions were poured into France have 


been converted for the manufacture of 
such articles as electrical fittings, presses 
for brickmaking, files and springs, cream on 


dairy utensils, shoe machinery 


and locomotives 


separators, 


No longer required to make millions of 
yards of army cloth, the British textile 
industry readjusted its ind 
undertaken to regain its strong hold upon 


has looms 


foreign and colonial markets There has 
been a movement in England for the en- 
largement of the producing units in order 


to reduce the manufacturing cost of the 
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products is so universally recognized that 
our manufacturers are not compelled to 
copy the packages of their foreign com- 
petitors in order to gain their share of the 
world’s business. 

Incidentally, that one mill is turning 
out no than 420 different kinds of 
wrapping paper, lots of them for export. 
“When the war began we were making 
two grades of a certain variety, each in 
seven weights, or 14 separate sorts of 
paper,’ the manager told me. “The War 
Industries Board reduced the number to 
five, which effected a real economy for us. 
As soon as this emergency branch of the 
Government was discontinued, the paper 
trade, instead of going ahead with the five 
lines, increased the number to 19! So, of 
course, we have to supply them.” 


An Export Order and Its Result 


less 








diversified lines of cotton goods with which 
China and other vast 
consuming countries are supplied. Ger- 
many used to sell to British mills nearly all the hosiery 
these 


the natives of India 


ire being made now 
In con- 
Belgian 


needles that they employed; 
by several former munition plants in England 
nection the French and 
textile industries, a great deal of the necessary machinery 
will be sold by British manufacturers, 
is already familiar to the owners of the looted or de- 
vastated factories on the Continent 

One-third of our six billion dollars’ worth of exports 
in 1918 went to the United Kingdom, which has been a 
growing market for American goods. In 
our transatlantic customers we have the 
the benefit of 


with restoration of 


whose equipment 


constantly 
dealing with 
advantage of a common language and 
good transportation. Just 


A British spinning mill using American cotton 


Mexico by rail; and around these ports is naturally 
centered most of the interest in our export trade. It is 
from inland factories, though, that a very large propor- 
tion of our export products comes, and the more energy 
displayed by manufacturers in the Middle West and 
in othef sections the more speedily the United States as a 
whole will be placed upon a firm world trade basis. 
Keeping Our Workmen Busy 

“The first need of the American workingman today is 
the assurance of steady work,” 
said a noted the other day. He proposes 
the passage of legislation compelling manufacturers to 


stability of employment 
economist 


He went on to say that before this mill 

had become interested in export orders he 

had found it almost impossible to develop an ambitious 
spirit among his employees. ‘We tried almost every- 
thing imaginable to induce the man lower down to aspire 
to the job higher up,”’ he said. ‘‘ Every now and thena 
bonus was given. Working conditions were improved. 
Many welfare plans were introduced. And still Henry 
Jones, receiving $15 a week, was satisfied to keep on 
drawing that amount instead of hoping for promotion to 
a higher position. We were surprised one day to havea 
foreigner call at the mill. He was traveling through the 
United States and somebody had told him that we 
specialized in wrapping paper, a line that he handled in 
South America. The result of that visit was a quite 
respectable order. After he 





now the British Government 
is regulating the trade in a 
number of commodities, mak- 
ing it necessary for importers 
of certain American products 
to obtain but this 
restriction relaxed 


licenses; 


will be 


us the exchange situation 
improves In the five-year 
period preceding the war, 


the United Kingdom bought 


German goods valued at 
nearly $1,400,000,000, — the 
total in 1913 being = over 


$100,000, 000 in excess of that 
in LoOou This 
come to the United States and 
we ought to keep most of it. 

Many American 
facturers have obtained a 


business has 


manu- 
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had placed it I gathered all 
our employees during the 
noon hour and gave them @ 
plain talk. 

“*Heretofore we have 
been making paper for Brown 
& Smith of Chicago and for 
the X. Y. Green Company 
of Omaha,’ I said, ‘both of 
them within a day’s railroad 
ride. _ in a while our 
shipments to them have 
needed a little adjustment, 
which we could make easily 
and quickly. Now we have 
an order from Elsenor & 
Garcia, of Buenos Aires, 
thousands of miles from here. 
It's a trial order, and 4 
pretty big one at that. I 
want this shipment to be 
all right in every respect. 


Once 








good share of British trade 
by establishing branch fac- 
tories ncross the ocean one 


firm that makes paper goods 

allowed five years for the working out of such an experi 
ment and found it within half that time 
Owing to the higher wages paid during the war, the 
standard of living in Great Britain has improved to such 
an extent that American exporters can sell more of our 
products there, regardless of the industrial changes that 
standard 


successful 


have been mentioned The demand is for 
lines inclining toward the luxury class 
Exporting the Bolsheviki 
“AKTEVER hunt for trouble; it will always come to 
. you” is an old saying, and even when not sought, 


inweleome visitor is likely 


but merely expected, that 


One of the largest and most up-to-date loom weaving sheds in Lancashire, using American cotton 


pay an unemployment tax—50 cents a day to each man 
who is laid off on account of a slack in orders. What- 
ever the merits of such a measure may be, it is certain 
that trouble would follow in its wake. The one great 
unemployment cure is foreign trade, which means a con- 
tinuous flow of business and a maintained or increased 
working foree. When the domestic market is dull, a 
harder drive may be made in Latin America or in the Far 
Kast. The point is that American products must be 
shipped abroad steadily and foreign fields must be care- 
fully cultivated all the while. Export trade is not a 
matter of getting rid of a surplus. Our world customers 
want American quality goods backed by efficient service. 


Each and every direction 
of the customer must be fol- 
lowed absolutely. «There's not to be any comeback onit! 

‘You would be surprised at the effect of those re 
marks. The men formed in little groups and I could 
that they were decidedly interested. The pape 
that went to Argentina was exactly what Elsenor 
Garcia had specified, through their representative, and 
it was packed just right. Other orders followed; OU 
export business grew. In the reading room that we 
established for our men we placed a number of books 08 
exporting. They immediately became popular. Now 
we feel that the proper incentive to climb the ladder has 
been found.” 


see 


(Continued on page 418) 
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Measuring Evaporation at the 
Panama Canal 

N order to study water supply con- 

ditions at the Panama Canal an evapor- 
ometer has been established at Gatun Lake. 
This is a copper pan, four feet in diameter, 
which is kept full of water and the quantity 
of water that has to be added from time 
to time measures the amount of moisture 
that is taken up by the atmosphere The 
pan is carried by a raft which floats on the 
surface of the lake At one side of the raft 
there is an anemometer keeps a 
record of the wind while on the opposite 


which 


side is a rain gage. 

Evaporation = at Lake is _very 
copious, despite the high humidity of that 
region. During the eight months of the 
rainy season it amounts to four inches per 
month and during the four dry months 
seven inches per month. It must be re- 
membered that even in the dry 
there are rains practically every day, and 


Gatun 


scuson 


yet the evaporation is almost the same as that of the 
Salton Sea despite the arid surroundings of the latter 


body of water 
to the heavy winds which are constantly 
blowing there 


Peace Uses of Gas Masks 
MONG the many articles of war 
equipment that have little or no use 

in time of peace, gas masks hold a promi- 
nent place. Being of rubber they will not 
keep for an indefinite period of time and 
they cannot be stored away for use in some 
future war. Accordingly our soldiers are 
allowed to keep their masks as mementos 
of the great war, and the public can buy 
them as from the Chemical 
Warfare Service 

There is the danger, however, that these 
masks may be put to uses for which they 
are not at all adapted. It is quite natural 
for the public to assume that masks which 
have stood up against all the deadly poisons 
which German cunning could 
overwhelm our men, would surely afford 
adequate protection against any 
might be encountered in our 
But such is not the There were 
certain gases which the Germans could 
not use because they are so light that they 
would rise quickly and would readily be 
dissipated in the atmosphere. There were 
many limitations imposed by war con- 
ditions and hence it was impossible to use 
some poisonous gases and fumes which are 
commonly found in chemical works. Fur- 
thermore, it was never possible to obtain 
in the open battle field the high concen- 
tration that is often to be found in enclosed 
places. 

The present filling of the canisters gives 
no protection against carbon monoxide and 
practically none against ammonia fumes. 
The Chemical Warfare Service 


souvenirs 


devise to 


gas that 
industries. 


ease 


perfect protection in heavy smoke such as is sometimes 
produced in a burning building, since no tests have been 
made in that line, but undoubtedly it would be of con- 


siderable service in 
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The high evaporation at Panama is due 











Copyright, Underwood & Underwood 
The evaporation station at Gatun Lake 


If gas masks are purchased for industrial use they 
should not be bought second-hand from returned sol- 
diers but new from the Chemical Warfare Service, and 
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does not 


Sitting left to right—1. German gas mask. 2. Russian gas mask. 3. Italian gas mask. 4. British 
gas mask for motor-truck drivers. 5. British airplane respirator. 6. Experimental mask with 
metal face-piece. Middle row-—7. First emergency method put into practice after the initial gas 
attack in April, 1915. 8. British “‘P.H."’ helmet, emergency type first used in 1915. 9. British 
box “respirator,” standard type used by British army. 10. French M-2 mask, original French 
type used until Spring of 1918 11. Original French artillery mask 12. French “A. R. 8." 
mask, last type used by French army. Top roew—13. Original American navy mask. 14 
navy mask, final type. 15. American “‘box respirator,”’ a type used by U 
the war 16. American A. T. 
17. American K. T. 
18 and 19 


American 
S. army throughout 
mask, all rubber mask, in limited production at end of the war. 
mask, sewed fabric mask, in limited production at end of the war. 
“model 1919"" mask. improved type ready for production when 
armistice was signed 
Gas masks used by American, Allied and German armies 


American 


guarantee advice should be sought from the service as to the adapt- 
ability of the mask for the particular purpose in view. 

The accompanying photograph illustrates the wide 
variety of masks, used and designed for use in the war. 
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Automatic Wireless Receiver Which 
Anyone Can Operate 

HERE is much of the proverbial 

needle-in-a-haystack problem in mod- 
ern radio telegraphy and telephony. * Ob- 
viously, if the wireless laws require trans- 
mitters to be sharply tuned, it becomes 
necessary for receivers to be just as sharply 
tuned or adjusted to receive the incoming 
waves. This means that the operator must 
constantly manipulate his inductances and 
capacities and other receiving components 
so as constantly to scour the entire range of 
radio wave lengths. Only in this manner 
does it become possible to detect all calls 
whether they be of a mili- 
tary, commercial, or emergency nature. 

Fully realizing the possibility, of a vessel 
calling for help on any arbitrary wave 
length, and not being heard by operators 
in the immediate vicinity because they 
would not happen to be searching through 
all wave lengths at that moment, the 
framers of the radio laws have made it 


and messages, 


compulsory for vessels to operate their transmitters either 
on 300 cr 600 meters. 
wireless operators would be certain to hear distress calls 


In this manner, they believed, all 


within their range, for the reason that they 
only had two places on their sets at which 
to “listen in.’’ However, the framers of 
the laws of the London Convention, in 
1912, also insisted that the transmitters 
should be sharply tuned. Thus it now 
happens that numerous stations in the same 
locality may be sending on the same wave 
length, with the result that much jnter- 
ference is caused. As matters have here- 
tofore stood, therefore, it has been a matter 
of deciding between finding the proverbial 
needle in a haystack by permitting trans- 
mitters to use any desired wave length, or 
inviting undue interference by insisting on 
the use of one or two standard wave 
lengths. 

It has remained for Roy E. Thompson, 
a radio engineer of New York City, to 
develop an automatic receiving set which 
makes it possible to explore through all the 
wave length ranges so that any transmitter 
may be detected without undue trouble 
on the operator’s part. In other words, 
using the sharpest tuned receiving circuit 
which makes for the most efficient results, 
Mr. Thompson employs an eleetriec motor 
for manipulating the receiving components, 
from the lowest to the highest range, at 
regular and recurring intervals. In fact, 
his receiver may be likened to a searchlight: 
the motor-driven receiving set “sweeps the 
ether,’’ so'to speak, in the same way as a 
searchlight sweeps the horizon. This means 
that there must be a gradual and continu- 
ous sweep from the shortest to the longest 
wave length within the range of the instru- 
ment. Thus all wave lengths are tuned for 
in the course of a cycle of operation: and 
when the operator detects signals which he 


desires to receive at length, he can stop the operation 
at that point as long as may be necessary. 

Briefly, Mr. Thompson's automatic receiving set, or 
uni-control receiver, as he calls it, consists of a more or 


less conventional 





such conditions. 

The life of the 
eannister filling is 
also a problem. It 
is believed that if 
kept in a dry place 
it should be of con- 
siderable protective 
value for a year, but 
the only way of be- 
ing sure is to test 
the helmet in a gas- 
filled room. If it 
fails a new canister 
may be purchased 
from the Chemical 
War Service. Evi- 
dently the use of 
military gas masks 
in industrial service 
8 not without haz- 
ards and the public 
8 warned to be 











circuit comprising 
inductance varied 
by many turns and 
by single turns at 
one time, a large 
variable condenser, 
and the usual tele- 
phone receivers, 
the fixed condenser, 
detectors, and so 
on, 

The switches con- 
trolling the indue- 
tances, togetherwith 
the condenser, are 
continuously oper- 
ated by means of a 
train of gears driven 
by an electric motor 
through a flexible 
shaft drive. Thus 
the combination of 





inductance and ca- 





mindful of their 
limitations. 


Interior and exterior views of the automatically-operated receiving set 


pacity is such as to 
(Cont'd on page 417) 
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The Motor- Driven Commercial Vehicle 


This dep le ted to Ot} leresis of present an d Pp fave ow of motor trucks and deiaivery w IgOns The edito vill endeavor to answer any 














elating ta mechani I fe re op tion and management of commercitl moto chicle 
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over a path eight feet wide and travel; 


A Modern Gypsy Caravan 
at the rate of four to six miles per hour. 


Ws S]}DINT of Los Angeles decided 
4 he woald like to tour the United 
' 


osy fashion, vet he dishked to 


The slower speed is used in congested 
districts or when there is considerable 
refuse to be removed, the higher speed in 
residential districts where there is less 
dirt and where the streets are apt to be 
smooth. It is said that this machine has 

a capacity of 50 miles'of pavement, eight 
feet wide in eight hours and the cost 


yg 

forego th: pleasure rnd comforts of home 

The problen was solved to his’ satis- 

faction by designing «a special van body 
' 


and installiag it on a light truck chassis 
The boly is unusually commodious and 


ismav bes* iby referring to aecompar 7 

ing illustration the vehicle os practhe illy ol accomplishing this work is about $2 

t house on wheels Phe body includes a per day. 

large liviag compartment that may be The engine is rated at 45 horse-power 

used as a sleeping room at right, a and drives the front wheels, which are 

kitchenette and a bath and is nearly as of extra wide tread and are used only as 
tractive members. Stee ring is accom- 


roomy 28 many a metropolitan apart 
ment Despite the large size of the 
vehicl>, it is light in weight and is capable 


plished by the single rear wheel which is 
mounted in a special fork ——e 
\s the machine runs on three wheels, j 

















of attaining speeds of 25 miles per hour 
when running over good roads. The can Sure around in a very small _ 
driver's compartment is well enclosed and crt : lhe broom and pruitiers.d mechanism 
serves as a front hall or entrance to the Copyright, Underwood & Underwood are carried between the wheels. The 
body A house body mounted on a light truck chassis cage — — — with a bore of 
" ‘ 114 inches and delivers its rated horse- 
Tractors for Hauling Airplanes the Borough of Manhattan gave some tion is laid to a depth of six inches, and power at 1,500 revolutions per aiaue 
“Eae airplanes that were available at figures that are interesting in connection the average breakage or caving in has The transmission system includes a 
the outbreak of the war were not very with the heavy traffic under his charge increased slowly in the last five years, 50 horse-power clutch, a three-speed 
large or heavy and could be easily The average weight which the Man- having been 5/100 of one per cent in selective sliding gearset with differential 
handled by few men and moved around hattan engineers have found was imposed 1913, 8/100 of one per cent in 1917, and ~cluded in the same case or housing in 
even om soft ground, without great on these streets is from 190 to 200 tons 12/100 of one per cent in 1918." nich the. broom and conveyor shaft 
difficulty. A great advance has been for each square foot of surface on moder- The annual cost at present to restore gears operate. The broom and elevator 
noted in aireraft design and airplanes of ately used highways, such as Spring and these caved-in sections is about $30,000, have two speeds independent of that of 
the triplane type with 120-foot spread and Worth Streets, the Bowery and Central Mr. Pinckney explained. The highway the machine. The broom has a diameter 
flying boats of even greater size are now Park West. On such streets as Cham- department has considered the advis- of $4 inches when new and can be worn 
commonplace. The weight of these large bers, Canal, Hudson and Lafayette the ability of making the conerete depths down to a diameter of 21 inches before 
eraft preslid:s any attempt to maneuver weight is from 200 to 300 tons, and on thicker, but to do this it was found that it ceases to be effective. 
them by man power, yet they must be the more congested thoroughfares, West, the initial cost would range from $100,000 The water tank may be filled from any 
brouzht out of their hangars to the flying South and Delancy streets and parts of to $299,000 and solely as a matter of convenient hydrant once or twice an hour 
field and returned to their resting places Eighth Avenue, the load averages from economy the city authorities have deemed and the distribution can be regulated by 
when they have completed their flights. 300 to 400 tons. At some periods of the it wiser to repair the breaks at $30,000 varying the air pressure which forces 
Horses and automobiles were the water through the me 


tried and found wanting, so dium of a hand wheel placed 
» conveniently to the driven 


agricultural tractors of the a —- pain i 
Mi ee seat. The sweepings are held 


trac laying type were finally 
resorted to and were found —s7 he i. haa Ge 
i (p= = capacity of about three cubic 


ideal for th: purpose 
yards, which is said to permit 


The night bombing squad- 
an hour’s run under average 














rons equipp?1 with Handley- 

conditions and can be easily 
emptied when filled by 
dumping lever at the driver's 
feet. The dirt conveyor is & 
revolving belt, extending the 
full width of the broom. The 
cost of cleaning has been re- 
duced from 33 cents per 1,000 
square yards to 12 cents by 
the use of this machine. 


Hauling ‘“‘Kosher” Meats 
by Motor Truck 

RATIIER unusual, but 

no less practical use of 

the motor truck is the solu 

tion of a perplexing problem 


Page machiass on the Allied 
front all had a small tractor 
aus part of th 3 maimtenance 
and operation supply outfit 
ind a very important adjunct 
they prove i to be in towing 
huge machines weighing tons 
around on the muddy fields 
of Franee. ‘The track laying 
tractor is ideal for this pur- 
pose becaus? it provides the 
maximuin traction without 
eutting up te surface of the 
field, as a wheeled tractor 
woull when cleated or 
spiked tracti»1 members were 






employ 4 rhe accompany- 
ing illustration shows the in meat delivery. This con- 
utility of a tractor-truck sists of hauling ‘kosher 


meat from the abattoirs in 
Philadelphia to the Jewish 
markets of New York’s down 





having tras: laying traction ‘ ren =~. AA 


members whe. applied to Copyright, Underwood & Underwood 








hauling oat o1e of the large A tractor-truck hauling a big seaplane to its hangar 
Navy biplaie — tri-motored town districts. There is need 
flying boats \s this boat is reputed to day for a period of eight hours, West The road problem of New York is for haste in this work because the meat 
have flova with 50 passengers, it 13 Street averages a weight load of 500 tons, rendered all the more difficult, Mr. must be delivered to the retailer within 
evident that its weight is considerable while the busy section of Fifth Avenue, Pinekney pointed out, from the fact that twelve hours after it leaves the butcher's 
\ special whecle | truck is used in hauling north of 23d Street, averages 550 tons about 150,000 square yards of road sur- hands as the religious rule is that it must 
out to siapport the hull and runs on in Winter, dropping to about 250 tons in face is torn up every year for repairs to be eaten within twenty-four hours of the 
traces mads of boards laid on a conerete Summer. conduit systems beneath the roadways. killing to be strictly “kosher.” The 
runway Che tractor shown moves the “The enormous increase of traffie on . “ truck running time between P hiladelphia 
heavily loaded truck with ease, thus sav- these busy streets,’’ said Mr. Pinckney, Power Street Sweeper and New York is 10 hours go it wil 
ing valaadls man power and reducing “is making the- problem of producing IIE authorities of Boise City, Idaho, be evident it takes some speed to make 
liability of damaging the airplane struc- strong foundations for the road surface a use power street sweeping machines deliveries to the “kosher” butcher shops 
ture, which might result if it was handled most serious one. Of the three types of of special design that are each capable of in the 12-hour peri xd. Great reliakility 
by a gang of men foundation material, namely concrete, doing the work of three animal drawn of truck operation is called for and strict 
: : , ‘ old stone pavement, and macadam, con- outfits and corresponding gangs of work- adherence to schedule as it would net 
Heavy Traffic on New York Streets crete gives the best results. Manhattan men for eniiliad and pect the do to have the meat turn from “kosher’ 
bh in address before the American Borough has 354 miles of road surface sweepings. This is a gasoline engine to that of “trefa’’ because of delay, 
toad) Builder's Association, ©. M laid on conerete, 101 miles on stone and driven street cleaning mechanism that which latter condition renders the mest 
Pinekney, Chief Engineer of Highways for two miles on macadam. Concrete founda- sprinkles, sweeps and collects the refuse unsalable to the Jewish trade. 
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ASK 
=! YOUR | 
= MECHANIC! 






















eld F you want straight talk on tools, ask 
bie your mechanic or your garage man 
mit | what he thinks of Billings & Spencer. 
age . . . . . 
sily | Tools are the biggest thing in his i 
a. ~ o ‘ % ‘ oS 
ers working life. WBiieay ; 
a They make all the difference between i tig er Tee 
The the good job he’s proud of and the bungle 
ho he hates. 
by , 
, Ask him. 
ats He will tell you it’s a matter of just- 
in right steel—hard enough to stand the 
7 most strenuous service without denting— 
ue yet not so hard as to be brittle. 
em ; 
on- And a matter of perfect fit to the nut 
73 engaged—a matter of jaw shape, for the 
ish right wrench makes a clean tight job of | he 
yni- 





er every twist, even when you put your 

at weight into it. : c) & 

In 

r's You who buy tools may safely take a 

-n workman’s word for what is right. 4 

" After all, it is more than a wrench 

il you buy. It is hours of service and | 

. years of satisfaction instead of months of 

ity trouble. ; 

ict i 
| 


ot Your hardware dealer will nod approv- 


& ingly when you look for that Triangle B. flart/ord 


fe Several thousand men have worked 


fifty years to make it worth looking for. First Commercial Drop Forging Plant in America | 
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PEGGING sHors 
AT SEVEN Years 
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“THE SHOE THAT HOLDS ITS 
$4.00 $4-50 $500 $00 $7.00 g $g00 
]F you have been paying $10.00 to $12.00 for fine 
shoes, a trial will convince you that for style, 
comfort and service W.L.Douglas $7.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. Theactual value is determined and the 
retail price fixed at the factory before W.L.Douglas 






\ 
Nee 


f 











name and the retail price is stamped on the bottom.|','— ‘Bors’ |”; 
The stamped price is W. L. Douglas personal guar- Depa 


antee that the shoes are always worth the oe ey $3 53.5084 
pei for them. The retail prices are the same everywhere. 
hey cost no more in San Francisco than they do in New York. 


Stamping the price on every pair of shoes as a protection against high 
prices and unreasonable profits is only one example of the constant en- 
deavor of W.L.Douglas to protect his customers. The quality of W. L. 
Douglas product is guaranteed by more than 40 years experience in 
making fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers under the 
direction and supervision of experienced men, all working with an honest 
determination to make the best shoes for the price that money can buy. 


CAUTION —Before you buy be sure W.L.Douglas 
name and the retail price is stamped on the bottom 
and the inside top facing. If the stamped price 
has been mutilated, BEWARE OF FRAUD, 


ty, 6g. President W.L.DOUGLAS 


L. 9000 
For sale by 106 W.L. Douglas stores and over SHOL COMPANG 
MOM ee 


W. L. Dougias dealers, or can be ordered direct from 
factory by mail, Parcel Post charges prepaid. Write 
for Illustrated Catalog showing how to order by mail. 


163 SPARK STREET, 
BROCKTON - MASS, 


bids | 
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Real People 























HAT’S what the doughboys called The Salvation Army 
workers on the battle-fields and back of the lines in 
France. 
They were “real people” to the soldier, because they were just 
like the folks back home, with hands accustomed to work and 
eyes always ready to smile. 
And now these same “real people,’’ back from the war with new 
laurels, have built their trenches in the Streets of Poverty in 
America. They well wage the fight for the poor and unfortunate 
at home, just as they have done for years, only on a larger scale. 


The Salvation Army conducts Rescue Homes—Day Nurseries— Homes 
for the Helpless Aged—Lodging Houses for the Down and Outers— 
Fresh-Air Farms—— Free Clinics. 

It must extend this service everywhere where Misery and Poverty exist. 
It must continue to reach down and lift up the men, women and children 
who have fallen. 


Will You Help? 


THE SALVATION ARMY HOME SERVICE FUND 
MAY 19 TO 26 
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The Service of the Chemist 


A Department Devoted to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical Engineer 











War Credits 
N these days when we hear so much of 
the it may serve 
some useful purpose if we set down in a 


what war has cost, 
general way a few of the things we seem to 
have We refer to of the 
gains are of importance although 
secondary to the principles which have 


gained some 


which 


been sustained, political upheavals and 
geographical boundary changes. 

Nearly every great war has left some 
beneficial imprint on scientific advance- 


ment and mechanical development. War 
is a of great stimulation in many 
directions and new = situations call for 
great invention We owe credit to war 
for the inception of the sugar-from-beets 
industry, for it was only when the impor- 
tation of cane sugar from the usual sources 
was cut off during the Napoleonic wars 
that France looked to the sugar beet. It 
was then inferior in sugar content and 
purity to the root now used and developed 
by a long process of -selection, and a lot 


time 


of work has been done to inerease the 
percentage of the sugar in the beet re- 
covered in the factories. A little while 


before the war sugar beets were furnishing 
about 60 per cent of the world’s supply 
So far as America is concerned the Euro- 
pean war wrought several changes in the 
same industry, giving rise to the production 
of sugar beet in the United States, 
the perfection of beet slicing knives for the 
sugar factories and the recovery of potash 
from the waste beet molasses, all of which 
might never have taken place in times of 


seed 


peace 

The Lablane soda process whereby soda 
ash is made from salt also originated in war 
necessity and so perfect was the chemistry 
of the method as originally devised that it 
has continued in for a century and 
more without fundamental change. Its 


use 


ing powder, have made it possible to con- 
tinue using this process while the profits 
earned by its competitor—the ammonia or 
Solvay process 





inventor to pay a huge ransom for the 
security of Brussels in the invasion of 
Belgium. Our Civil War is usually 


credited with inspiring the use of ether 
and chloroform anesthetics, following 


as 


which there has been a long line of experi- | 


ments each designed to benefit the patient 
while increasing the opportunity for surgery 
to completely The 


become successful 


condensed milk industry which does an | 
enormous business was greatly advanced | 
and the product introduced by the Civil} 


War 
Science and the War 

The European War may be credited with 
having awakened what bids fair to become 
a real interest in scientifie and industrial 
research, and the recognition that the dis- 
covery of a few scientific facts and their 
practical application has a greater bearing 
upon the world’s future than most of the 
politics that seem so important to many. 
Perhaps we may be coming into a chemical 


land engineering age in which friendly 
lnations will work in closer coOperation 
: - 

than ever before. In July, 1915, Great 








Britain established her Council for Scien- 


| tifie and Industrial Research, since which 


time a large number of researches of 
industrial importance have been conducted. 
Funds have provided for student 
fellowships and scholarships, coéperation 
secured among those engaged in the same | 
or similar lines of manufacture and a great 


been 


million-pound fund established by the 
government from which, under certain 
restrictions, pound for pound, may be 
contributed to those associations, con- 
ducting approved studies. Canada, Aus- 
tralia. New Zealand, South Africa and 
| India have followed closely after the| 





byproducts, hydrochloric acid and bleach- | 


made it possible for its} 


| varieties 


| 
mother country in organizing research 
councils while smaller subdivisions of the 
British Empire are preparing to make the 
mest of research. 

In our own country the National Re 
search Council was established in 1916 
under the auspices of the National Acad- 
emy of Sciences and after valuable service 
both before and during the war, is planning 
an ambitious program for continued use 
fulness. Steps have been taken to join 
with England, France and perhaps other 
countries in certain phases of research 
work and much of real benefit to industry 
may be confidently expected. Manu- 
facturers are also learning the utility of 
science and those who maintained a labo- 
ratory whose duties began and ended with 
analyses and tests are now adding well- 
trained research men, to the end that they 
may not fall behind in their development 
work. Truly the war has taught us the 
value of sustained, continuing research. 


Development of Inventions 


Closely allied with research has been the 
trials which new inventions and processes 
received years ahead of their normal time. 
Several things thought impossible have 
been found to work and our ideas of what 
impossible have changed materially. 

Processes which private concerns for one 
or another reason might not have consid- 
ered, have been demonstrated under gov- 
ernment control, and we have as a result, 
such remarkable performances as those of 
the helium plants in Texas. Without the 
great demand for in smokeless 
‘powder manufacture it might have been 
years before a large plant would have 
worked out the technique of producing 
acetone and acetic acid by a series of 
catalytic processes from acetylene. We 
might have had to wait until the cost of 
hard wood forced the development of the 
synthetic method. 


is 


acetone 


Development of Our Natural Resources 


We have taken a new interest in our 
national resources, too. We know that 
radium bearing ores are to be found within 
our border and are not confined to Ger- 
many and Austria. Indeed we are in- 
formed that much of the rich ‘“‘ European” 
ore was carried there from Colorado. 
|The Bureau of Mines with the coéperation 
of certain public minded citizens soon 
remedied the matter and established the 
fact that high grade radium salts could be 
made in America. Chromium and man- 
ganese have been produced in abundance, 
our magnesite has proven its worth and 
from American clays the glass pot makers 
have fashioned satisfactory pots, hereto- 
fore only made with the help of imported 
materials. The search has been for specific 
resources and funds have been available 
'for necessary preliminary work while the 
emergency under which we found ourselves 
made success in these fields imperative. 
The often-traveled lines of least resistance 


were closed! 

More recently we have learned that 
Iceland spar, a mineral from which prisms 
are cut for polarizing apparatus, is from 
North America and that the most useful 
are not to be found alone in 
Iceland and southern Austria as had been 
advertised. The rough spar was merely 
cut and finished in Germany and then sold 
to us at an ever increasing price. Now we 
are to have American made polariscopes, 
polarizing apparatus, refractometers, spec- 
troscopes and the like, nearly all of which 
have heretofore been imported. It has 
required many years of hard work, at times 
without material profit, to convince even 
Americans that microscopes could be made 
here and still be good., Even many of 
those trained in German universities noW 

* (Continued on page 408) 
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Copyright 1919, by The Goodyear Tire & Rubber Co. 


ss OODYEAR Pneumatic Cord Truck Tires are not only helping our trucks to last longer 
but they are lasting remarkably long themselves. We find that their strength, properly 
conserved, means exceptional mileage.”—G. N. Burg, for M. Burg & Sons, St. Paul, Minn. 


SET of Goodyear Pneumatic Cord Truck Tires 

has averaged 22,450 miles per tire on a motor 
truck owned by these wholesale furniture merchants. 
The odometer already had checked off 20,000 miles 
before the first two tires were replaced while the third 
reached 22,450 and the fourth ran past 27,800. 
Of course, mileages of 15,000 to 25,000 are seldom ob- 
tained where tires are abused or neglected. This par- 
ticular record reflects reasonable care given these tires. 
Nevertheless they made their good scores despite being 
obliged frequently to carry full loads over bad railroad 
crossings and through unpaved and littered streets. 


The company recently announced that Goodyear Pneu- 
matic Cord Truck Tires have replaced solid tires on all 
their trucks. This is both because of the endurance of 
the big Goodyear Cords and the fact that they have 
minimized mechanical trouble, lessened breakages in 
furniture, covered more ground, eliminated wintertime 

delays and reduced fuel and oil consumption. 


Therefore this user, like many others, has benefited 
very definitely from each of the pronounced virtues of 
Goodyear Pneumatic Cord Truck Tires — namely, 
their toughness, traction, cushioning and wider radius 
of action. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


GOOD, YEAR 


AKRON | 
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E weave the cool B. V. D. Nainsook in our 

own mills especially equipped to make this 
fabric. The cotton used is particularly selected 
for its quality and strength. 
This insures to you, the 
wearer that superiority and 
economy only obtainable in 
B. V. D. Underwear. 


B.V.D Coat Cut Undershirts and Knee 
Length Drawers. $1.00 the Garment. 


B. V.D. Sleeveless Closed Crotch Union 
Suits. (Pat. U.S.A.) $1.75 the Suit. 


THE B. V. D. COMPANY, 
NEW YORK. 
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{_BEST RETAIL TRADE 
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War Credits 


Continucd trom page 406) 
know that they can be, and we welcome 
these valuable new additions to the class of 


scientific instruments upon which so much 


depends in industrial progress 
Bes) ke = 


disco. materials 





ering some raw 
and making Various intermediates we have | 
found that the American mechanic is 
capable of meeting any emergency and 
} Warm ide it necessary for many thousands 
}to acquire skill which might never have 
been realized otherwise. Our machinists 


in large numbers, became accustomed to 


} working within extremely small limits with 
maximum production so that in future the 


precision of our work should be much 


greater. Quantity production has always 
been the American specialty to which we 
may now add a higher order of workman- 
ship 
Chemical Independence 
The rapidity and completeness with 
which we hive provided ourselves with 


must give the German 
industry the blues whenever 
How long and faithfully the 


Gserman scientist and manufacturer worked 


“key?” industries 
captain of 


mentioned 


to convinee us that we lacked raw materi- 
als, bad insufficient technical skill and were 


| without the ability to organize and manage 


such industries! 
eal industry 


Today we have a chemi- 
which includes the 
heavy chemicals in which we have always 


besides 


been strong. many organic, pharmaceutical 


and synthetic bodies which result from 
research of the first order. How long we 
should have had to wait for such inde- 
pendence but for the war. no one knows 
Today we have our own chemical glass- 
ware and porcelain stoneware, and fused 


We are refining our own rare metals 
and whereas very little if any optical glass 


siliea 
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96-Page Catalogue of 


Scientific and Technical 
BOOKS 


Listing 2500 titles on 500 subjects 


ELECTED from more than 7,000 

books now in print. This catalogue 
is the latest and best list of technical 
and scientifie literature which can be 
secured. Conditions in the publishing 
severe that it is with 
some difficulty that many books can be 
obtained. For which reason this new 
and timely catalogue of books will be | 
particularly 


business are 8) 








welcome. 
Write to-day for your copy. Sent free on application 


Scientifc American Publishing Co. 
233 Broadway, Woolworth Bldg., New York, N., Y. 








‘gaining on the wasteful beehive. 














was produced before 1914 we are today in 
a position to export that com- 
}modity. Our dye industry has risen from a 
minor collection of assembling plants and 
those working from imported intermediates 


essential 


to a going concern, with some three 
hundred millions invested, having ac- 
jcomplished this development under the 


most trying conditions as regards labor and 
raw materials, some of which simply could 
not be had while there was 
plosives 

Ilow would you like to hear the Chemical 
Foundation. Ine, diseussed in Germany? 
It is expected that this Foundation, the 
which is distributed among the 
American companies, and to 
|} which some 4,50) enemy patents have been 
}sold, will be able to prevent the dumping 
lof German goods into our market. and to 
| protect those American manufacturers who 
laure licensed by it to work under these 
acquired German patents. Thus, through 
one of the most constructive pieces of work 


need of ex- 


st wk of 





| strongest 


the war has brought out, the very German 
designed to protect German in- 
against all comers in our market, 
the most effective defence in 
hands, of our new industry! 
Any surplus earnings of the Foundation, 
after the preferred stock is retired will -be 
devoted to research, thus greatly strength- 
the very industries the German 
product patents were cleverly designed to 
kill. The war is surely responsible for such 
lasting benefits. 


patents 
terests 
become 


\merican 


ening 


Fixation of Atmospheric Nitrogen 


\ new 
eyanide, upon which chemical so many 
mining, plating, cleaning and hardening 
methods depend, has experienced commer- 
cial development, while the fixation of 
atmospheric nitrogen has received en- 
couragement in our country in a measure 
which only a war or extreme necessity 
could) impart. The synthetic process, 
nitride, cyanide, eyanamid and are have all 


been considered and most of them tried 


| while more than seventy-five millions have 


heen invested in plants operating by two 
of the methods. By-product coke ovens 
have proven their worth and are gradually 
In 1917 | 
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|the beehives gave us 33,167,548 tons of 
lcoke and 30,406,000 in 1918, while in 1917 
the by-product ovens prod wed 22,439,280 
tons and 26,264,000 in LOIS. The war has 
increased the demand for by-products and 
has shown the economy of stripping certain 
values from illuminating gas. 


American Potash 


And what of our infant potash industry? 
True, fumes and dust were being precipi- 
tated from mill flues in order to 
protect surrounding vegetation, but it has 
taken the war to encourage a spread of the 
practice and to arouse interest in making 
potash a valuable by-product of blast 
furnace operations, winning it from alunite 
and developing by-products from kelp, 
which may make it possible for the potash- 
from-kelp industry to survive in normal 
times. 


cement 


In Germany cellulose chemistry must 
have made great strides for wood consti- 
tuted about the only source of this building 
material of nature, the form of which has 
always exerted such an influence upon 
civilization in each locality. Explosives 
from wood in place of cotton, paper tex- 
tiles, wider use of hard fiber—all go back to 
the chemistry of cellulose. Here, to con- 
serve fats, we learned how to make glycer- 
ine by the fermentation of glucose or 
starches the end products being alcohol and 
glycerine, and the cheap process seems to 
It required a war to 
fully quicken such inventive genius. 


have come to stay 


War Gases and Peace Industries 

The war led to a real study of gases and 
now we know something of their use, con- 
trol, production and how to handle them 
with safety This will lead to better 
protection in mine rescue work, in fire fight- 
ing and in applying disinfecting measures 
There should be less danger in handling 
ammonia where a concentration of 4 per 
cent in the air soon produces a burning of 
the skin. We have, throughout the coun- 
try, more men who know something of gas 
technique and can act as new centers of 
information. Then we have made the 
acquaintance of new gases which seem to 
have commercial possibilities. These gases 
are available in quantity for experiments 
and that always means new uses. Thus 
phosgene which used to cost about $1.50 
may now be had at say 10 cents at which 
figure it becomes attractive for such uses 
as the removal of iron from sand wanted 
for optical glass. Phosgene (carbonyl 
chloride), does not attack pure iron, but 
it removes the oxides by reducing them 
and they pass off in vapors of iron chloride 
Even small traces of iron cannot be per- 
mitted in sand for optical glass due to the 
greenish color iron imparts and this method 
for its elimination seems promising. 

It is also barely possible that some gases 
may be useful against rodents and the like, 
their disappearance from the trenches being 
one of the few blessings of a gas attack 


Dried Foods 


As the Civil War encouraged condensed 
and evaporated milk so the European war 
has introduced dry milk to many although 
the knowing ones have been using it for 
years. Properly dried milk is easily solu- 
ble, contains all the mineral salts of the 
milk, the lactose, the protein and as much 
fat as may be wanted as well as the vita- 
mines unchanged in the drying process. 


| It is concentrated, cheap food of great 
process for the production of 


promise and a rapidly approaching neces- 
sity for the majority of those in densely 
populated areas. Dehydrated vegetables, 
many as yet imperfect, are also upon us, 
aided by war, and we may soon learn the 
advantage of saving about SO per cent in 
volume and 90 per cent in weight besides 
spoilage, ete., over our present methods. 
And where chemistry, physics, mechan- 
ics, biology and mathematics codperate, 
a long list of war achievements which have 
stay. The wireless telephone 
created as a war device, and applied in 
directing our fighters in the air, is now 
having trials over hundreds of miles and 


come to 


(Continued on page 415) 
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The Harrrorp’s Greatest Service 


is the Prevention ot 


A policy in the Hartford Fire: 


Insurance Company means to a 
large degree insurance against 
fire. Insurance against fire 1s a 
very different thing from fire in- 
surance. 

Naturally you want both. You 
do not want a fire at all if it can 
be avoided. If you do have a 
fire, you want the insurance 
money paid promptly and fully. 
The Hartford doesn’t want a 
customer who does not consider 
a fire a great calamity, even 
when fully insured. It wants to 
insure only the man who takes 
out fire insurance as a prepar- 
ation for the worst, and who will co- 
operate with the company and its agents 


in keeping the worst from happening. 


—~ , 
1res 
When we write a policy of insurance . 
on a property, we reserve the right to ex- 
amine every element that affects the risk. 
One essential element is the character 
of the insured. -The character plays a 
large part in insurance, just as it does 


in banking. 


Our care in selecting risks—our 
careful consideration of the hazards 
involved—our co-operation with the 
insured in preventing a fire—constitute 
the most important service the Hartford 
renders — more important even than 
the payment of losses. 

It is done in the interest of our policy 


holders because such a service protects 


the preperty owner from losses that 


his policy can never make good. The 
experience of our inspectors and agents 
is at your service to aid you in avoid- 
ing fires, just as the resources of the 
Company are at your service in fully and 


promptly paying any fire loss. 


Any mnt or broker can get you a policy in the 





The Two Hartfords—the Hartford Fire 
Insurance Co. and the Hartford Accident 
& Indemnity Co. write practically every 
form of insurance except life. 


Harrrorp Fire Insurance Co. 
HARTFORD ACCIDENT AND INDEMNITY Co, 
Hartford, Conn, 
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This company was one of the 
principal sources of supply to which | 
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the U. S. Government turned in time | 
of its greatest need for the wire- | 


less equipment of its fighting forces. 
CONNECTICUT ciedeconi 


53 Britannia Street 


and Bottlers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street 


Milwaukee, Wis. 





TELEPHONE 


COMPANY 


Meriden, Conn. 


PORATEL 





Corl Engines, Brewers| THE BRIDGEPORT CHAIN CO. 


Specialistsin Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 














Accuracy and speed are assured because Starrett 
tapes are precise in graduations, plainly 
marked with bright figures on black back- 
ground—so they are quickly and conven- 


iently read. 


Catalog No. 21 B describes other Starrett quality tools 


2100 of them 


eu THEL. S. STARRETT COMPANY 


The World’s Greatest Tool Makers 


Athol, 


42-823 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 


Implements, Etc. 
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Pertaining to Aeronautics 
AIRPLANE GULDING AND 
DROPPING APPLIANCE E. E 
Hallowell rhe invention relates to an 


appliance whereby an observer can communicate 


BOMB 
HENDERSON, 
Kans 
to his pilot, by an indicating device, the manner of 
guiding the airplane for bombing or photographing 
any target or other selected place, the apparatus 
including a which the 
maintains on the target and thereby operates an 
indicating device which is conveniently positioned 


sight observer 


telescope 


to the pliot so that he may steer the airplane in 


| the proper course 


Electrical Devices 

FUSE G. Denman and F. F 
sth St., Terre Haute, Ind. This invention 
relates to electrical fuses and has for its object to 
provide a fuse consisting of @ primary and auxiliary 
in the circuit that when the 


226 


Lewis 


so 


» arranged 


ome \ oa 
“} 
‘ 


fuse s 














4 
uj 
A FRONT VIEW OF THE PRIMAKY AND AUXILIARY 
FUSE 
| primary fuse is burned out, the current will be 


automatically transferred to the secondary 
auxiliary fuse, without any interruption to the 
service 

LOCKING MASTER SWITCH FOR ELEC- 
TRIC SYSTEMS A. M. GuULAMERIAN, 473 


Morris Ave., Summit, N. J Among the prin- 


ciple objects which the invention has in view are, 
| to provide a locking system for an electrically 


equipped motor-driven vehicle for selectively 
setting the system to permit the use of certain 
parts of the equipment and to prevent the use of 
the remainder thereof, and to provide means for 


operating several swicthes in groups 
Of Interest to Farmers 
PEANUT DIGGER V. Po. MeKin vey, care 
of University of Alabama, Ala. The 
has for its object the provision of a device especi- 


invention 


ally designed for harvesting peanuts and the like | 


wherein a supporting frame is provided having 


digging mechanism and conveying mechanism for [ 


receiving the vines from the digging mechanism, 
and dropping mechanism to which the vines are 
delivered and from which they are dropped at 
regular intervals 
Ot General Interest 

DESK H. G. Suircey, 410 Geneva Ave., 
Highland Park, Mich. The invention has for 
its object to provide a desk especially adapted for 


use with stenographers and typists. The desk 


| consists of a body portion and wings extending 


rearwardly and outwardly, the rear edges of the 
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VIEW OF THE 


FRONT 


A PERSPECTIVE DESK LOOKING 


FROM THE 


wings and body forming a continuous curved line 


and the front edges meeting at equal obtuse 


angles, one of the wings having a depressed table 


for receiving a typewriting machine, the top of the 
wing adjacent being fixed, while the tops of the 
other wing and body are hinged to open. 


BOTTLE SEAL.—L. Arnuer, care of Hugo 
Cahn & Co., 257 W. 17th St., New York, N. Y. 
The object of the invention is to provide a con- 
struction which will positively seal the cork and 
which is easily connected with the neck of the 


bottle \ more specitic object is the provision of 
a seal having a head, two sets of arms and two 
necks connecting the arms and the head with one 
set of arms so that the parts may be properly 
folded over the bottle and the stopper regardless 
of the position of the stopper. 

BABY WALKER R. Noe, Sr., Dubois, Pa. 
The invention has for its objects to provide a 
may travel back 
and forth longitudinally of the structure for which 
there is provided elevated floor, 
together with a spring-suspended seat disposed 
above the floor and carried by a slide adapted to 
travel back and forth. The structure is in knock- 
The frame at the ends includes 
tables for the baby to either feed or play at. 


baby-walker in which the baby 


purpose an 


down form 


PROCESS OF MAKING ORNAMENTS.— 
R. Frirscue, 584 E. 164th St., Bronx, N.Y. The 
object of the invention is to provide a construction 
and process whereby a substantially non-fragile 
ornament may be produced for use as a decoration 
on a Christmas tree, on clothing. <A further 
jobject is the utilization of a method whereby 
hollow members may be formed from molten ghe 
and then inflated to the desired size and coated 
with coloring matter. 

WINDOW FLOWER BOX.—A. E. Hurst, 
135 W. 119th St., New York, N. Y. The inven- 
tion relates to window boxes for flowers allowing 
for the maximum of air and light in the interior 
of the room, to provide for a sufficient depth of 
soil for the plants, to construct the boxes in such 


or 


manner as to receive the soil directly or to receive 
insert and to provide separable 
units in order to adapt the boxes to windows of 
different widths, to provide suitable drainage and 
| means for anchoring the box in place 
BUTTON.—C. E 
Boston, Mass 


soil containers 


Stone, 40 Rutland §q., 
An object’ of the invention is the 
| provision of a const-uction which may be quickly 
applied and will remain firmly in place Another 
object is to provide a button which may be ap- 
plied to article, of cloth without the use of threads 
or similar means regardless of the thickness of the 
goods 

DISTORTION DEVICE FOR ATTACH- 
MENT TO CAMERAS AND SIMILAR AP- 
PARATUS.—B of William M. 
Houghton, W. 44th St., New 
You. N. ¥ The object of the invention is to 
provide a distortion device for attachment to the 
objective of a photographic camera, projecting 
|}apparatus and similar apparatus, arranged to 
permit the to take or project a distorted 
picture of a given object the distortion being under 
the control of the operator 





SMITH, care 


Harvard Club, 27 


user 


Hardware and Tools 
| CORE REMOVING TOOL.—s. E 
Sanford, Me. 


. CREASEY, 
Among the objects of this inven- 
tion are to provide means for removing the core 
from fruit euch as grape 
| fruit or other citrous products, to perform the 


of certain characters 


4 operation with despatch and neatness, to reduce 


} , . 
| the need for handling the fruit, and consequently 


| soiling the hands, and to produce a tool of the 
| character mentioned at a low cost. 

| MEANS FOR LUBRICATING MACHINE 
| TOOLS.—W. F. McCarry, care of Defiance 
| Machine Works, Defiance, Ohio. The invention 
relates to the lubrication of machine tools, such, 
for instance as horizontal boring, drilling, milling 
and tapering machines. The object is to provide 
means for lubricating the bearings, gears and 
clutches contained in the vertical adjustable head 
of a machine tool, the arrangements being such 
as to insure a continuous lubricating of the parte 
while the machine is running without requiring 
any attention from the attendant of the machine. 





Heating and Lighting 
COMBINATION COOKING AND HOUSE 
WATER-HEATING RANGE.—J. E. Zimurre 
MAN, 618 Church St., Richmond Hill, L. 1., N. Y¥. 
Among the objects of the invention is to provide 
a stove or range having a plurality of independent 
and interchangeable fire boxes or heating units, 
one of which is to be employed in cold weather 
j and the cther in summer weather, an oven being 
provided and sodisposed as to be capable of being 
heated from either fire box or source of heat. 
CAR HEATER.—E, P. Corr, care of Cole 
Mfg. Co., Chicago, Ill. The object of the inven 
| tion is to provide a stove adapted to use. either 
| charcoal or a prepared briquet fuel, which requires 
no smoke pipe and which is adapted to give ® 
uniform temperature over at least two or three 
days without attention, at the same time be fire 
proof itself and capable of use without the emis 
sion of sparks. 
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Machines and Mechanical Devices 

LABELING MACHINE ©. S. KUNKELY, 
2120 Mapes Ave., Bronx, N. ¥ The invention 
relates more particularly to a machine for affixing 
labels to the Opposite ends of a roll of ribbon or 
to the ends of a round box, carton, or the iike. 
machine 
labeled | 


with respect to the} 


| 


The gene al objects are to provide a 
whereby ribbon rolls for example, may be 
speedily and economically 
elements of time and labor 

CANDY COATING MACHINE.—P.  P. 
Pupitta, Bradley Beach, N. J. This invention 
relates to candy machines, and 
particularly toa machine for coating candy centers 


making more 


with chocolate or other coating material. The 
genera: objects are to provide a machine which is 
of large capacity which is primarily a candy center 
coating machine and is adapted t> receive candy 
centers from a molding and casting machine, and 
candy centers are 
mate-‘ial and fed to 


includes means whereby the 
separated from the molding 
the coating mechanism 
COMPRESSOR R. Ro_kerr, care of Sher- 
wood Apts., 431 S. Grand St., Los Angeles, Cal. 
Among the principal objects of the invention is to 
increase the power of compression in a machine, | 
to provide a compressor comprising a plurality of 
helical different diameters, the | 
convolutions whereof are interleaved, and means 
for maintaining the convolutions in line to inter- 


members of 


rupt chambers formed by said helical members, 
said means embodying an enfolding casing, and 
means for rotating the helical members in unison. 

NON-METALLIC ENGINE PISTON.—G. 
B. Scuovu, 105 E. 95th St., New York, N. Y./ 
Among the objects of the invention is to provide a 
construction of reciprocating piston for engines, 
whereby the piston itself will perform all neces- 
gary functions, yet will be cheaper, quicker to 
make, and more reliable in action, especially in 
high altitudes or cold climates than the ordinary 
metal piston 


Musical Devices 

PIANO.—P. M. Borsa, Export Sales Dept., 
Western Electric Co., 195 Broadway, New York, 
N.Y. The invention has for its object to provide 
a construction wherein the keys will be on the 
same plane or substantially the same plane as the 
upper surface of the body of the piano. Another 
object is to provide a music desk which may be | 
folded so as to cover the keys, and a top which | 
miay be opened to any desired extent from a small } 
to a complete hinging of the top pieces along the | 
sides. 

Prime Movers and Their Accessories 

AIR HEATING AND REGULATING 
MEANS FOR’ INTERNAL-COMBUSTION 
ENGINES Hi Brooxs, Box 716, El Paso 
Texas. The invention relates to an air heater 
to be applied to an internal combustion engine | 
for utilizing the heat generated in the operation | 
of the engine and supplying the heated air to the 
carbureter to mixture An 
object also is to automatically 
chilling effect of cold jacket water 
temperature of the intake fuel 


produce the fuel 
compensate the 


by an increased 


Railways and Their Accessories 

CAR DOOR LOCK RK. T 
Suffolk St., Mass. The 
relates to locks which are adapted to be mounted 
within the body of the door so that the locking 
mechanism cannot be broken to get access into 
the car. An object is to provide a simple strong 
and inexpensive lock for which a specially con- 
structed key is required to operate the locking 
mechanism 

Pertaining to Recreation 

SINKABLE TOY SHIP.-J. B. BLacksnHear, 
113 Hotel St., Honolulu, Territory of Hawaii 
The invention relates to toy ships having means 
whereby to cause submergence, by admitting water 
thereto, the inlet of water being controlled by 
displaceable valve means. A further object is to 
provide for release of the valve means by the 
hitting of a target which simulates a boat swung 
in supports generally suggestive of davits. The 
invention also provides a_ trigger engageable | 
with the target so arranged that the setting of the 
trigger permits the valve to automatically close 
fo: maintaining the ship in floatable condition 

Pertaining to Vehicles 

SAFETY LOCKING DEVICE FOR VEHI-| 
CLES.—E. RK. Moores, 1001 Court St., Ports- 
mouth, Va. ‘The invention relates to automo- 
biles, auto-trucks, airplanes and similar vehicles 
using internal combustion engines as the motive | 
power. An object is to provide a safely locking 
device to prevent unauthorized from 
Starting and running the motor, and to sound an 
alarm whenever an unauthorized person tampers 
with the locking device, the device may be fitted 
to vehicles now in use without materially altering | 
the construction. | 

VEHICLE TOP.—D. F. Outver, Dec'd, 2610 
E. 14th St., E. Oakland, Cal. The object of this 
invention is to provide a vehicle top more especi- 
ally designed for use on automobiles arranged to 


Rosperts, 60 


Worcester, invention 


persons 





| used as a trailer, 
| the tractor. 


keep the covering properly stretched to permit 
adjustment, expansion and contraction, to permit 
the operator to easily raise and lower the top and 
to keep the rear portion of the top extended over 
the rear part of the vehicle, while the front por- 
tion is folded up out of the way of the occupants 
of the vehicle 
TRACTOR ATTACHMENT 

MOBILES.--M. L. Apams, 910 | 
Seattle, Wash. The prime object of the invention | 
is to provide a particular attachment for applica- | 
tion to an automobile in place of the rear wheels | 


FOR) AUTO- | 


Stewart St., | 


whereby to drive the automobile over snow and | 
front wheels supported on shoes or 
muddy, 


ice with the 
sleds or to propel the automobile on 


| 
sandy, 


or similar roads. 
DIFFERENTIAL. Cc. i. 
Brown Welding Co., El Paso, 
vention relates to differentials for motor vehicles, 
its object is to provide a device wherein the 
“<i by a worm gear 


Brown, care of} 
Texas. The in- 





sections of the axle are conn 
to permit a slow differentias movement without 
resistance, while turning a corner, for 
instance, but which will prevent the axle sections 


from turning readily with respect to each other. 


WHE!DEL RIM P. F. Tayion, care of Peoples 
Lumber Co., Belen, N. M The object of the 
invention is to provide a wheel rim more especially 
designed for use on wheels of automobiles, auto- | 
trucks, and similar power-driven vehicles, and | 
arranged to permic the operator to qucikly col- | 
lapse the rim for placing a tire in position or 
removing it thereform whenever desired. 


undue 


SHORT TURNING GEAR FOR TRAILERS. 

A. Araro, Turin, Italy. The invention has for 
its object to provide a device which can be applied 
to four-wheel cars of the usual type, that is having 
a fixed rear axle and a front axle rotating as to the 
car, for the purpose of making the said car when 
to travel exactly in the track of 


TIRE CASING.—C. W. MiueGcer, 517 Bergen 
Ave., Jersey -City, N.Y. An object of the in- 
vention is to provide a tire casing of puncture and 
blow-out and heat minimization. | 
Another object is to provide a casing formed of 
except along the lines 


resistance 


inner and outer sections, 








TIRE CASING 
adjacent the base of the casing, where they merge 
to form the clencher beads, whereby to define a 


space between the sections in which powdered 
graphite or other dry lubricant is received, and to 


provide armor means for the casing 


SPEED MEASURING AND. CONTROL- 
LING DEVICE. H. Core, 311 Sixth Ave., 
Nashville, Tenn. The present invention relates 
generally to a device for measuring speed and 
controlling speed of vehicles, more particularly to 
improvements upon patent No. 1,110,900 granted 
same inventor, the object being to provide 


to the s 
a more simple, generally effective construction. 


MOTOR VEHICLE.—A. R. Carter, Ham- 
mond, La. This invention relates to vehicles of 
the steam driven type, wherein each rear wheel is { 
connected directly with a pair of reciprocating 
pistons, and wherein a boiler is provided for sup- 
plying steam to the pistons, the supply being 
controlled by the steering of the vehicle to enable 
a differential to be dispensed with. 


LIGHT REFLECTING HAND SIGNAL.— 
G. B. Mutcen, Bell Ave., near Broadway, Bay- 
side, L. I., N. Y. The invention relates to a 
signal device that is adapted to be worn on the 
hand of a driver of an automobile or other vehicle. 
The object is to provide a light reflecting signal 
mounted in a holder which is actached to the hand, 
the signal being in the form of a crystal which | 
becomes illuminated from rays of light shining 
thereon, as from a lamp on the vehicle in which is 





| the driver who has the light reflecting hand signal. 


PRESSURE DEVICE FOR VULCANIZINC 
RUBBER VEHICLE TIRES.—D. E. Boorn, 
Box 1728, Tulsa, Okla. The invention relates 
particularly to vulcanizing wherein the heat is 
supplied by a vulcanizer located within the tire. 
The object is to provide a flexible easily de- 
tachable pressure device capable of adaptability 
to all sizes or diameters of tires and in which 
the tire may be placed and vulcanized without 
leaving marks or ridges upon the surface. 
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ers of neues service— 


_ AMERICAN BOSCH 
“MAGNETO CORPORATION 


Main Office and Works — Springfield, Mass, 
’ Branches—New York, Chicago, Detroit, San Francisco 
Service Stations in more than two hundred cities 
“AMERICA'S SUPREME IGNITION SYSTEM 


MOTOR * TRACTORS * AIRPLANES * MOTOR CARS 
MOTOR BOATS * MOTOR CYCLES - GAS ENGINES 
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DISSTO 


The Saws Used Exclusively by Many 
of the World’s Largest Saw Mills 
the DISSTON Steel Works, 


of a toughness, strength and 





‘ : 
: 
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Each year finds a greater 
mumber of the leading saw 


mills of the world using elasticity unsurpassed, low 
DISSTON SAWS exclu- cost of lumber production 
sively. and small repair bills are 


natural results. 

The high quality of DISS- 

TON Band, Cir and 

Ganz, Saws is proven by the 

excellent results obtained in 
the actual work. 


Made of DISSTON CRU- 
CIBLE Steel, the product of 


When you need a saw, no 
matter what purpose it is 
for, buy a DISSTON, which 
is backed up by the long, 
favorable DISSTON record 
for QUALITY, VALUE and 
SERVICE. 


ular, 


Henry Disston & Sons, Inc., Philadelphia, U.S. A. 
** America’s Longest Established Makers of Hand Saws, 

Cross Cut Saws, Band Saws, Circular Saws and Tools 

Bostoo 
Bangor, Me, 


New Orleans: Memphis 
Vancouver, B.C. Sydney, Australia 


Chicago Cincinnati San Francisco 


Scatie Portland, Ore. 
CANADIAN WORKS: TORONTO, CANADA 
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DISSTON SAWS AND TOOLS Standard 
Nearly Eighty Years — and Growing Faster Every Year 
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Ot Interest to Farmers 


PRACTOR C, E. Wake Waitsburg, Wash 
An object of the invention is to provide a tractor 
Which is especiaily adapted for use in districts 
which are hilly, the tractor being provided with 
a develing wheel which will permit the device to 
easily: run on the side of a hill, the raising or 
lowering of the leveling wheel being accomplished 


either mannally or by power derived from = the 
engine of the tractor \-further object is to 
provide @ tractor whose wheels are provided with 


removable shoes made of angle iron which prevent 


the slipping of the device in a side-wise direction 


PRACTOR DRIVE.-—s. W. Pirkinx, Pox 36, 
Cland, New Mexico. ‘The invention relatos to a 
friction drive more particularly intended for 
embodiment ina tractor drive Lhe prime object 
is to provide a drive means involving friction 


pinions and friction disks to be engaged thereby 


and in which an effective driving engagement is 
insured between the pinions and the engaged 
disks, and means controlling the pinions to vary 


the speed or to reverse 
HARVESTER \ 


lowa This invention re 


R Miniter, Denison, 
lates to grain harvesters 


and has for means, in con 


hection 


its object to provide 
the of a 
which receives the cut 


other 
grain the 
sickle, for retarding the headed ends of the straw 
for insuring the even placing of the cut grain on 
the draper. 


with drapet binders or 


harvestet from 


MOTOR PLOW Box 
Thurber, Texas of this 
vention is the provision of a plow provided with a 
spring actuated motor driving device, the latter 
being rewound for use by the hand of the operator 
without leaving the 
object is to provide a plow having a plurality of 
mold-boards and provided with an inexpensive 
motor means eliminating the use of draft animals 
whereby the motive power will be without cost, 
a single operator completely manipulating the 


k. 
The prime object 


KUCHARKSKI, 566, 


driver's seat 


device 
Of General Interest 

HAT RACK.—A. H 
Hoboken, N. J 
which the invention 
an article constructed of metal, adapted 
the 


houses, 


KNiGnt, 1118S Hudson St., 
the principal 
View 


Among objects 


has in are to provide 
to be 
hung from ordinary moldings 
vided in the 


mantled and packed within small compass, and is 


picture pro- 


device may be readily dis- 
adapted for service at diferent heights 
ATTACHING SOCKET FOR GAS TUBING 
k. C. Lewis, Brooklyn, N.Y 
The of provide 
attaching socket to prevent 
the attaching socket 
from pulled off 
from the gas aipple thus preventing escape of the 
reinforce the 
tubular tip to prevent the same from becoming 


176 Remsen St., 
the 
for tubing arranged 
tips of the 
slipping or 


object invention is to an 


elastic rubber 


accidentally being 


gas Another object is to elastic 


detached 


FLUSH TANK VALVE E. R. Hitt, New 
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By Mail $1.30. West of Chicago $1.35 
By ALBERT A. HOPKINS 


XTRACT from the Preface: “Without holding a brief for either the pro- 

hibitionist or those who wish to manufacture innocuous beverages at 

home, this little book is offered in the hope that its eatholicity will appeal 
at once to the ‘pros’ and the ‘antis’ for herein will be found everything from 
| strong wine to lemonade.” 


Book attractively bound. People all want 
| tionists like the hundreds of he alth-giving beverages 
| home and the others want formulas 
phernalia of the distillery or the brewery. 
of interest to all. 


$1.25 Net. 





is this book. The prohibi- 
Which can be made at 
which do not require stills or other par- 


The information contained will be 
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233 Broadway, Woolworth Building New York City 


Albany, Miss. This invention which relates to 


the automatic valves for controlling the inlet 
supply pipes of such devices, the invention con- 
stitutes an improvement on the structure covered 
by Patent No ,257,231 issued to the same 
inventor February 19th, 1918 

BUILDING OR CASTING OF STEEL- 
CONCRETE SHIPS.—N. K. FouGner, Chris- 
tiania, Norway The invention relates to the 
casting of steel concrete ships of middle size, 


150-750 tons 
which 


ships varying from Ships of this 
have are too thin 
permit their being cast between ordinary double 
lathing, lath. By 
the present invention the walls are cast between 
an outer lathing of metal netting and an inner 
lathing consisting of horizontal boards guiding in 
vertical slots in the frame 

CANTEEN HOLDER. C. Wevrer, Box 5, 
Roswell, N. M. The invention relates particularly 
to means for strapping the canteen to a support 
An object of the invention is to provide a simple 
and inexpensive holder which will retain the can- 
teen firmly on its support and prevent the rattling 
of the canteen during the motion of the body 
by which the support is carried ; 

WATERPROOF CROWN FOR WATCHES. 

M. J. Gotpen, 939 St. Marks Ave., Brooklyn, 
N. Y. This invention relates more particularly 
to means for preventing the entrance of moisture 
into the the winding and setting 


size generally walls to 


consis.ing of wood or metal 


G. 


watch case at 


stem. <A_ specific object is the provision of a 
simple crown and clamping and unclamping 
means to normally hold the crown seated in 


watertight condition, and to permit the crown to 
be released when the watch is to be wound or set 


WATCH M. J. Goipen, 939 St. Marks Ave., 
Brooklyn, N. Y. The object of the invention is 
to provide means for sealing a watch against the 
penetration of mcisture about the winding and 
setting Provision made whereby the 


arbor. is 





























arbo- can be sealed under sufficient pressure to 
| absolutely prevent the admission of water, but 


* 


in- | 


A further | 


flush tank apparatus, has particular reference to | 


| vision 
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}can be relieved readily from pressure to permit 
it be for the of winding or 
setting the watch 

METHOD AND APPARATUS FOR CLEAN. 
ING TRIPE.—C Harpy, 710 6th St. San 
Diego, Cal The invention relates to butchering 
and more particularly to methods and apparatus 

the 
into a 


to rotated purpose 


s 


for cleaning tripe method consisting 


receptacle 


in 
containing 
water, casuing the tripe to travel through the 
in 


introducing tripe 


receptacle a vermiform course imparting a 
tumbling and scraping action to the tripe during 
such course, and carrying off by floatation ex- 
freed from the tripe, the work 


Dbeing done mechanically instead of by hand 


traneous matter 
FOLDING COT 
N Y 

its object 


Lurppino, 16€8 85th St., 
Brooklyn The invention relates to 
furniture, is to provide a folding cot 
which can be readily folded to take up very little 
room for storing purposes, or 
be extended much physical 
exertion on the part of the operator, the cot when 
in extended having parts securely 
locked to prevent accidental folding. 

COLLAR BAR 2 E. 23d St., 
New York, N. Y Among the principal objects of 
the invention are to provide simple means for 
preventing failure of the meeting ends of a collar 
to hold the collar firmly, to avoid marring the 

| exposed surfaces of the collar where it is gripped 
| by the bar, and to provide means for holding a 
necktie in proper position. 

HOLLOW CORNER BLOCK.—F. Hearn, 
1001 MeCormick Bldg., Chicago, Ill. The in- 
vention relates to hollow cornet blocks for use in 
wall construction. An object is to form 
a block for constructing corners of walls, jambs 
of openings. and for building piers, which will 
make a more sightly corner than blocks in com- 
mon use, and will give a greater strength when 
built in a wall than ordinary corner blocks now 


used. 


shipping or other 


which can without 


its 


position 


S. SAMPSON, 


hollow 


POWDER CONTAINER.--O. E. ANDeERson, 
Jx.. 486 Commercial St., “storia, Ore. The 
invention relates more particularly to a dis- 
pensing container for various uses, the object 
being the provision of a container including 


means whereby the dispensing Operation may be 
accomplished readily and quickly, and a proper 
supply of powder ascertained and readily main- 
tained at all times: the device may be mounted in 
connection with a wall bracket and the like at any 


| convenient point 


LADDER STAY.—.. Maxwetr, 108 W. 43d 
New York, N. Y Elk Club. The 
invention has for its object to provide a construc- 
member capable of attachment to 
substantially any ladder and of adjustment to 
coact with the lower end thereof to prevent sliding. 
Another object is to provide a stay so formed as 
rotatably mounted on one of the rungs 
whereby the supporting leg of the stay may be 
offset in proportion to the angle of the ladder. 


St., care 


tion of stay 


to be 


COMBINED FIELD GLASS AND RANGE- 
FINDER.—B. R. Joury, 128 Fayetteville St., 
Raleigh, N.C An object of the invention is to 
provide a combined field glass and range finder 
which can be used for one pur} cse or the other, 
or both, and which does not take up any more 
room when folded than an ordinary telescope. A 
further object is to provide a field glass and range 
finder in which the range may be approximately 
determined by a single observer, and a device of 
such form that it may be folded and stored away 
in the pocket 

REINFORCING ELEMENT FOR CEMENT 
AND CONCRETE WORK.— F. G. Jorpan, 306 
Indiana Ave., Washington, D.C. ‘The invention 
relates particularly to a reinforcement’ for walls 
and structures of concrete, capable of effective 
efficient fabrication without the use of bolts and 


| other connections, and without requiring particu- 


lar tools or especial skill in connection therewith. 
An object is to provide interstices therethrough for 
the cement or concrete whereby to form a strong 
union and effective bond. 

SANITARY MILK MEASURE.—W. C. 
Sauru, OS W. Lincola Ave., Mount Vernon, N. Y. 
This invention relates to measuring and dispenS 
ing devices for milk; it has for an ob,ect the pro- 
a construction wherein an accurate 
quan.ity may quickly measured and dis- 
pensed at the same time. Another object is 0 
provide a measuring device which may be bodily 
set into an ordinary milk can and operated quickly 
without impairing its accuracy. 

COLLAPSIBLE LEAD PENCIL HOUSING. 

—A. SHATKIN, 323 E. 90th St., New York, N. Y. 
An object of the invention is te provide a simple 


of 
be 


| construction which is characterized by its rigidity 


when the pencil housing is fully extended. The 
housing comprises the sections, each formed of a 
pair of spaced concentric tubes united into a unit 
at one end, a lead grip associated with the eX- 
treme section, and a catch for engaging the eX- 
treme section when the housing is collapsed. 


(Continued on page 414) 
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Developing a> 
National Asset 


HE LIFE of our Nation is largely sustained 
by the commerce that moves over our rivers, 
canals and lakes, and which passes through 
our great harbors to and from all parts of the world. 


The harbors of the United States— on the Atlantic 
and Pacific coasts and on the shores of the Great 
Lakes —are unequalled in size and depth of water 
by those of any other country. Our principal 
rivers and canals have a total length of over forty- 
nine thousand miles. 


Through these harbors and waterways, yearly, come and go 
millions of tons of food stuffs, manufactured articles and raw 
materials. They are as necessary to our life as are the rail- 
roads and highways and --like the railroads and highways - 

they owe their development and maintenance, in a large 
measure, to the power of explosives. Many a river channel 
has been deepened, many a dangerous reef has been blasted 
away and many hundreds of miles of canals have been dug 
with the help of Hercules Dynamites and Blasting Gelatins. 
The development of harbors and internal waterways is -but one 
of the many methods by which the products made in the great 
plants of the Hercules Powder Co. are helping to increase the 
natural assets of our Nation. 


HERCULES POWDER, Co. 


Chicago St Louis New York 
Pittsburg, Kan. Denver Hazleton, Pa 
San Francisco Salt Lake City Joplin 
Chattanooga Pittsburgh, Pa. Wilmington, Del 
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Wherever the contour of the country over which 


material has to ‘be conveyed, is such that other 
forms of transportation are impractical, the overhead Wire 


Rope Tramway comes into its own. 


It is aerial transport- 


ation in practical economical form. 


Miles of Wire Rope Tramways were rigged 
up in the Italian Alps for the transportation 
of troops, food, clothing and munitions. 
A line of communication was thus estab* 
lished which otherwise would have 
impossible. 


been 


The line of communication between many 
e@ mine and railroad, logging camp and mill, 
is a Broderick & Bascom Aerial Wire Rope 
Tramway. And many a Tramway of other 
manufacture is B. & B. Wire Rope equipped. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


This company builds Tramways of many 
types to meet various conditions, from 
the simple Two-Bucket or Jig-Back Type, 
gravity operated, to the larger continuous 
Multiple Bucket Systems which can be in- 
stalled for practically any length. 


B. & B. Wire Rope is made in every 
standard grade. Our Yellow Stread is an 
extra high grade rope of unusual strength. 
You can use B. & B. Wire Rope ia your 
business. 


NEW YORK CITY 
SEATTLE, WASH. 


Factories St. Louis and Seattle. 


Broderick & Bascom Wire Ro 
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ulous persons. 


Woolworth Bullding 





Do You Own Your 
nventions «« | rade-marks 


in the 
Foreign Countries? 


IME and money spent without limit to 

develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 
Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
Are you going to lose your 
rights to foreign trade? 
If yon are interested in Protecting your rights abroad address 


Foreign Patent and Trade-mark Department 


MUNN & CO. 





New York City 


























} signals or 


In War—In Peace 


| book joint 











RECENTLY PATENTED INVENTIONS 
(Continued from page 412) 


PACKAGES.—C. 
New York, N. Y. 


BOX WRAPPER FOR 
Scuneiper, 520 W. 125th St., 
The invention relates particularly 
wrapp ng packages in laundries, tailor shops, 
haberdasheries, dry goods stores, or the like, where 
rapidity of operation is important as well as safety 
for the More specifically stated the in- 
vention box 
and sheet of wrapping paper in such manner that 
the supply of flat 
form, thus occupying a minimum amount of space, 


goods 


provides a combined strawboard 


wrappers will be retained in 


until wanted for use 

BOOK JOINT.—F. Revver, 214 E. 23d St., 
New York, N. Y. This invention relates to a 
especially adapted for— although not 
limited having flexible 
general object is to provide a joint 


necessarily to books 


the 


covers 


between the book and the cover so as to ma- 
terially strengthen the construction and increase 
the Hexibility of the joint so that there is less 


strain thereon in Opening and closing the cover 
SUBMARINE DETECTOR OR TELLTALE 
J. P 105 Grove 

N. 2 

provision of a form of net 


Ci ERAGHTY, St., Jersey City 
\ specific object of the invention is the 


which is detachably 


fastened to anchoring devices so that when a 
submarine strikes the net it can tear the latter 
away from the anchorage, which then cause 


telltale to become 


so that patrol boats can locate the position of the 


means operative 

submarine by the signals many miles away. 
MEASURING DEVICE E. G 

316 N. 3d St., Olean, N. ¥ The 


BiLLINGs, 
invention has 


for its object to provide a device wherein a swing- 


ing tank is adjustable for various 
capacities, and having means for indicating the 
filling of the tank controlled by the overtiow of the 
tank, as the tank fills to the level of the overflow 
the liquid will flow through the overflow and will 
eventually tip a lever causing a hamme: to strike 
a bell giving warning that the correct amount is 
in the tank, 

PROCESS OF PRODUCING FERRO- 
MANGANESE.—J. T. Jones, 420 Union Arcade 
Bidg., Pittsburgh, Pa. One of the main objects 
of the invention is the provision of a process by 
means of which ferromanganese may be produced 


provided 


at a relatively low cost from low grade manganese | 


ore. A further object is to provide a process 
which does not require the use of specially de- 
signed machinery but which may be carried out 
through the use of ordinary apparatus such as a 
regenerative coking oven and a generative furnace. 

METHOD AND MEANS FOR INDICAT- 
ING THE MAXIMUM FLOW OF FLUIDsS.— 
A. P. Lirrve, 1458 Fuller St., N. W., Washington, 
D. C. The invention relates to maximum 
demand or flow indicating meters in which a 
differential pressure due to the flow of a fluid 
causes the displacement of a liquid, a portion of 
which becomes entrapped in an indicating tube, 
the object being to provide an instrument which 
will indicate the maximum rate of flow of a fluid, 
such as water, gas, during any period of time. 

FINGER RING AND MOUNTING THERE- 
FOR FOR GEMS —P L CamsBett, Douglas, 
Wyo The object of this invention is to provide a 
mounting adapted for use with precious stones 
or in correct relation while the stone is firmly held 
against displacement and thus a minimum surface 
is disclosed, and accessibility for cleaning and the 
like is had, wherein the usual holding prongs for 
gems are dispensed with 

MAIL BOX.—G. Hownia, 2726 Wellborn St., 
Dallas, Texas An object of the invention is to 
provide a rural mail box of simple construction as 
well as increased accessibility for the convenient 
insertion and removal of the mail matter, and 
to provide a signal pivoted on the cover of the 
hox, being swingable to approximately anupright 
position to indicate that mail is in the box 

Hardware and Tools 


FISHING TOOL.—C. L. Nicuo.s, Ravens- 
wood, W. Va. This invention has for its object 


to provide a tool especially adapted for permitting 
a detached joint to firmly connected with 
the remainder of the casing, in such manner that 
the entire casing may be pulled without the neces- 
sity of releasing the detached joint until the said 
joint is withdrawn 

ANGLE AND ARC DIVIDING RULER 
P. Miciuiken. Elsinore, Cal. The object of this 
invention is to provide a ruler which may be used 
to trisect any angle, to construct equilateral 
triangles and hexagons, to divide angles into two, 
four or eight parts. to construct squares, octagons, 
etc., and for other purposes. 

VALVE GRINDING DEVICE.—4J. C. Louec, 
222 Blanco Rd., San Antonio, Texas. The inven- 
tion relates generally to valve grinding devices, 
and more particularly to an arrangement whereby 
the several valves of a multi-cylinder engine or 
motor may be simultaneously ground, the object 
being the provision of a simple apparatus, the 
structure of which provides for ready interchange- 


be 





to means for 
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ability, repair and adjustment of the working 
| parts, as well as ready attachment of the device ip 
| Operative position. 

Machines and Mechanical Devices 
ADDING AND SUBTRACTING Ma. 
|CHINE.—T. J. Wavrunex, Shawano, Wis 
The object of the invention is to provide a caleu. 
|lating machine so designed that additions or 
| subtractions can be performed by the same keys 
| by reversing the order of manipulating the keys 
| in adding or subtracting, that is to say, in adding 
a number more than ten the keys are operated 
fiom left to right and in subtracting a number two 
digits or more the keys are operated from right to 
left 

FRUIT TRIMMING MACHINE.—D, 7. 
FLemina, Honokohan, Maine, Territory of Hawaii, 
The invention relates to machines for the peeling 
of pineapples. The invention is characterized by 
means to coact with the belt in pressing the peel 
in proper form to the knife, and by a form of 
correlation of the knife, the belt, and the coaching 
| presser means with the purpose of firmly sustain- 
| ing the peel in position to be effectively trimmed 
| by the knife and with the purpose of removing the 
fruit from the peel to the maximum extent, 
GREASE CUP.—H. EF. Arco, 431 8. Dearborn 
, Oak Park, Ill. The invention is composed 
of a tube or. rod with a concave perforate top, 
upon which the grease rests, the lower end of the 
tube touches the shaft or axle of the machine and 
| a spacing core or plug rests in the smaller end of 
| the cup, a coil spring is arranged within the cup 
| forcing the tube or rod down, the action of the 
| spring keeping the grease soft and facilitating its 
quick passage. 

GRAVITY CONCENTRATOR.—J. Baecorr 
Box 503, Durango, Col. The object of the inven- 
iion is to provide a concentrator wherein @ series 
of gravity concentrators is provided arranged to 
hold the concentrates in water in a narrow deep 
trough and having means for retarding the flow 
of the concentrates to permit them to settle by 
gravity, and wherein mechanism is provided in 
connection with each trough for drawing off the 
| minerals at a different level upon which they 
settle. 





St 





Pertaining to Vehicles 

STABILISCOPE.—RB. D. Wituts, 254 Clinton 
Ave., Oak Park, Ill. This invention relates to 
| safety appliances for use on or in connection with 
automobiles or other road vehicles for the pur- 
pose of determining or indicating to the driver or 
other_occupant the condition of safety of the road- 
way or stability of the conveyance while passing 
along roadways of doubtful or precarious side- 
wise inclination. 

HAN D-WHEEL.—H. W. Dover, Holyrood. 
Northampton, England. This invention relates 
to hand wheels such as are employed for steering 
motor vehicles, for opertiang stop cocks, controll- 
ing aircraft, motor boats, gun mechanism, and 
for other purposes, and has for its object to 
faclitate the assembling of the parts of the wheel, 
and to cheapen the cost of construction. 

TAIL LIGHT HANGER.—C. F. Tarvor, 187 
W. 16th St., New York, N. Y. Among the prip- 
cipal objects which the invention has in view are 
to avoid breakage of lamps when backing 3 
vehicle equipped therewith, to provide means for 
centering the lamp by guiding it to its service 
position, and to provide a yielding support for 
lamps having means for associating a license plate 
therewith at all times. 

AUTOMOBILE WINDOW.—W. V. Davas, 
care of Mare Eidlitz, 30 E. 42d St., New York, 
|N. YY. The principal objects of the invention are 

to afford opportunity for hand-signaling while 
driving a closed body automobile, to prevent the 
admission of rain or snow to the interior of the 
car having an opening in the side window for 
signaling purposes, to avoid moisture deposit 
on interior of the window, and to provide means 
for hanging a weather curtain. 

Designs 

DESIGN FOR A PLAYING-CARD; DE- 
SIGN FOR A SET OF PLAYING-CARDS: 
|AND DESIGN FOR A PACK OF PLAYING 
| CARDS.—A. GtuipeweLt, Fayetteville, Ten 
| This invention has been granted patents on the 
three designs as mentioned above. 











We wish to call attention to the fact that we 
are in a position to render competent services 1D 
every branch of patent or trade-mark work. ow 
staff is composed of mechanical, electrical 
chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter 
volved, or of the specialized, technical or scier 
tific knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade 
mark applications filed in all countries foreign @ 
the United States. 

MUNN & CO., Patent Attorneys, 
233 Broadway, New York, N. ¥- 
Branch Office: 625 F Street, Washington, D. © 
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TRUM 


PATENTS 


F YOU HAVE AN INVENT ION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in reg: ard to the best 
way of obt: aining protection, Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 


zs 
= 








\ 


All communications are stiictly con- 
fidential. Our vast practice, extend- 
ing over a period of seve nty years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to investors— and particulars of re- 
cently patented inventions. 


MUNN & CO., 


626 Woolworth Bldg 
NEW YORK 





SOLICITORS 
OF PALENTS 
625 F Street, 

and WASHINGTON, D.C. 


UUM ATEASAALALLAONY 





Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 

Scientific American Supplement (established 
1876) one year : ‘ 5.00 


Postage prepaid in Unite< i States anil possessions, 
Meaico, Cuba and l’anama 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Supplement $1.00 per year ad- 
ditional 
Canadian Postage 
Scientific American 75¢ per year additional. 
Scientific American Supplement 50c per year addi- | 
tional. 
The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, 
draft or check 


bank 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


MANUFACTURING RIGHTS WANTED 


PROGRESSIVE Connecticut Manufaeturing Company 
desires to obtaxn manufacturing rights on High Grade 
Mechanical Specialties which can De built of small stamp- 
ings and screw mac: ine parts. Prefer Automobile Ac- 
cessories or similar articles which can be sold directly to 
manufacturers. Only High Girade-and fully developed 
propositions considered. Communicate with definite 
statement of facts. Address Manufacturer, Box 773, City 
Hall Station, New York. 

INFORMATION WANTED 

A LIBERAL sum will be paid for information about 
the location of a hill or elevation from 350 feet to 600 feet 
high from base to summit in a fairly accessible location. 
May lead to purchase. Address Geo. C. Hicks. 1301 W 
3th Street, Chicago, IL. 

FOR SALE 

PATENT rights to small steam tractor, thoroughly test- 
ed. Proven practical; manufactured in California. Will 
sell Eastern rightsonly. Also small street-sweeping ma- 
chine, proven success, royalty basis. Carbon remover— 
Successful. EK. Fulton’ Pottenger, 628-29 Exchange Bldg., 
Los Angeles, Cal. 

PATENT FOR SALE 

FORsale or manufacturing on royalty 
hat box. Sure tw be a money maker 
Will want one. Drawing and dese ription on request, 
Hatbox—Box 773, City Hall Station, N. Y. City. 

FOR SALE 

PATENT on Giant Swing. A thriller for amusement | 
Parks. Outright sale or royalty basis. *. KE. Happel, | 
S.C harle: SSL, Ba utimore, Md. 





Patent folding | 
Every woman 
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Immense growth f the industry, fol- 
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which might mean benefits in peace, 
|remain incompletely solved, and _ still 
newer ones have been uncovered. Thus 


| 
cal devices 


|istry to solve such as a fuel for use at high 


‘count large in the world’s progress. 


| we say of wireless telephony, 
| jects through 
| signals, 
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War Credits 


(Continued from page 408) 
is making good. 


intact so great was their wonderment at 


of some of the submarine detecting devices, 
it may soon be possible to make collisions 
with ships a thing of the past, 
from derelicts, icebergs and other floating 
dangers, quite unheard of. The 
devices may be used, also in locating sunken 
so that attempts at raising them 
may be made and in detecting the nearness 
and location of reefs, the shore and any 
object of size in the water. Such war 
inventions will be of permanent and in- 
creasing value 


vessels, 


Hydroelectric Power Plants 


It is to be hoped that the war's fuel crisis 
will lead to a wider use of our hydroelectric | 
power of which 3 per cent has been devel- | 


oped and the early introduction of the 
great central power plant plan which 
proposes more efficient use of fuel near its 
and the distribution of the energy 
by common carrier lines. The statement 
is made that for every 5,000,000,000 
hydroelectrie horse-power put to work, we 
about 17,000,000 tons of fuel annually 
and release for other employment 100,000 
of the ‘spent their lives following 
coal around from the bowels of the earth 
ito the Italy and France are 
making progress in using their water power 
{while here 1903, things have been 
waiting for a few technicalities to be 
| settled. 

The influence upon our scientific teach- 
\ing can hardly fail to be beneficial providing 


source 


save 
men who * 
ash. pile.”’ 


since 


| 
But yesterday the Ger-| 
mans were trying to capture the mechanism | 


what could be accomplished with it. By | 
the wider application in a commercial way | 
and disasters © 


sume. 


those responsible for the business manage- | 


ment of educational institutions 


shaken from their traditional ruts, many 
men have had to resume new responsibility 
and still others have had business and 
practical experience of great value. 
Teachers and students alike have had many 
opportunities for research, much of it in 
the great field of organic chemistry in 
which we Americans had not been as 
proficient as we shall henceforth become. 


Surveying from the Sky 


A host of war problems, the solution of 


the airplane will no doubt be widely used 
from now on in making topographical 
surveys quicker and more accurately than 
by older methods. Airplane cameras with 
lenses of 50-inch focus, and clever mechani- 
have been provided for such 
work, and they proved their worth on the 
| western front, where in 1918 more than 
250,000 negatives were taken by the 
British airmen alone. But we shall con- 
tinue to have airplane problems for chem- 


altitudes, where oxygen is so scarce that 
gasoline will not give satisfactory com- 
bustion. Something is needed such that 
it will not only be a valuable fuel for 
internal combustion engines, but in burn- 


take 
account of the necessity for proper salaries. | 
| The faculties of nearly all schools have been 


Classified Advertisements. 





ing will liberate oxygen for the combustion 
of other ingredients of the mixture. 
Let us learn our lesson well and remem- 


ber it. We should not require a‘war to 
awaken and stimulate us. Now that we 
have made a creditable beginning let us 


continue with full attention to codperation, | 
education and research. It is the discovery 
and application of scientific truths that 





The Current Supplement | 
\ JIRELESS telegraphy was sufficiently | 
wonderful when it was new and} 
imperfectly understood; what then shall | 


which pro- | 
not arbitenry | 
human 


the 
the 


ether, 


but actual voice? | 


The developments which have brought this 
' achievement out of the realm of dreams and 


i Giy yy " 


, | LAR a 


HED, 


Hot Windless Days 


~—the kind that makes any movement an effort! A hurry 
order must be filled—the factory must be kept running—the 
sick list must be kept down. 


If you've never yet appreciated Lupton Counterbalanced 
Sash, you will on such days. Its large ventilating area— 
1, or 24 the glass area,—the balanced top and bottom open- 


ings, and the distance between them, all insure maximum 


air movement. 
oy SASH 


COUNTERBALANCED TYPE 
was designed to give maximum ventilation with individual 
windows. It opens easily, shuts tight, and is readily used in 
connection with an overhead line of Pond Continuous Sash 
if desired. For most wide multiple-story factories it is the 
ideal sash. 


It is strongly made, of heavy rolled sections with oxy-acéty- 
lene welded sash joints. Head, meeting rails and sill are 
weather-tight by design, without stripping. The large lights 
make cleaning and painting easy. 


“Air, Light and Efficiency,” tells how we helped 
the owners of some famous factories to get 
maximum returns from their investment in 
Lupton Products. It’s free to plant officials, 
architects and engineers. 








Booklet, 


Build Now, and begin earning 
the profits on a modern plant. 


DAVID LUPTON’S SONS COMPANY 
Clearfield and Weikel Streets Philadelphia, Pa. 


Makers of modern equipmert for daylighting and natural ventilation 





Canadian Manu‘acturers: 
The A. B. Ormsbv Co., Ltd. 
Toronto 








EXPERT Model and Experimental Work 


iMoniliia, motors, engines and parte, 





SOLVINE BOILER PRESERVER 


« o o o 0) cal 
att ve boiler scale | INVENTIONS DEVELOPED TO COMPLETION 


Vamphlet on request. Money back guarantee } Light Bfe., Serew Machine Work, Special Machinery, Stamping 


EUREKA MFG. CO - __ Jersey City, N. J.’ ELK MANUFACTURING CO., Inc., 1926 Broadway, N. Y. C, 


HOTEL DEWEY Asuington, 


N order to meet after-war conditions the DEWEY HOTEL, situated 
in that exclusive residential section, at 14th and L Streets (5 minutes’ 
walk from the White House), has opened its doors to transient guests. 
For many years the Dewey has been the official residence of Senators and 
those prominent in official life of the Capital. The accommodations are limited, 
and only those whose presence will be compatible with its clientele will be ae- 
cepted. It will be best to make reservations by letter. 
_ Room tariffs, illustrated brochure, restaurant charges and other informa- 
tion may be secured by writing FRANK P. FENWICK 
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Automobile Welding 


with the 


Oxy-Acetyleme Flame 


By M. KEITH DUNHAM 


Price $1.25 By mail $1.30 Fully Illustrated 


167 Pages 


This is the only complete book on the “why” 
and “how” of Welding with the Oxy-Acetylene 
Flame, and from its pages one can gain infor- 


mation so that he can weld anything that 
comes along 
No man can aftord to be without this concise book, 
as it first expiains the apparatus used, and then 
covers in detail the actual welding of all automobile 
part The welding of aluminum ist iron, steel 
ss 


are clearly 


explained 
earbon out of 


copper, DI and malleable iron 
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into the domain of cold, hard facts have 
been concentrated in the years of the war, 
imal i onsequence the story has never 
been told in connected form \ summary 
of the briefest sort appeared Inst week in 
these pages ind beginning with the cur- 
rent issue, No. 2250, for April 19th, we 
Carry the SupiLtemENt the complete 
storv of Radio Tele phor in three install- 
ments s told by two of the men who have 
bee? mong those aetive in the work 
Other articles possess ilmost equal interest 


Phere is the discussion ot 


Molecular Associ- 


: 
in which a 


ation Te i il Coml 
French authority gives his views as to the 
relation between the forees of ordinary 
cohesion and ot chemical iffinity In 
somewhat lighter vein is the profusely 
lustrated aeeount of Familiar Insect 
through the Came Mr. Hurley's exeeed- 
ingly able discussion of the shipping sittha- 
tlon is concluded Under the title, Ve- 
chanics and Electricity, Professor Franklin 
of Technology presents an extremely | 
striking irrayv ol annlogies between mechan- 
il and electrical action Phe various 
inswers given by setentists of various 
branches to the long-standing question 
How Old 1 © World? are collated and 
compared Shorter discussions of interest 
include The Industrial l and Limitations 
of  Respirato Ga Vaskhs and Oxygen 
Breathing Appara and Woader Ey 
md for Blast Furnace Slaq 


Floating Mines in the North Atlantic 
and the Arctic Ocean 

( niinued Trom page Yo 

have been seen 
the Atlantic 

med after the lapse of 10 

It should be ered 
mines tend to dis ippear 


flonts bee 


vestigation 


pomnts of 
PEeTHGTia 


the Luse of 


thon 


nited Stutes 


destru 


t} [ ire pro- 


{ 
ol 


tected ag instruments danger, 
from dour ype by the ? 
which flows from the north toward the 


P borides 


have 


tinst these 
coming pol ir current 


Such are the conclusions 
been led by 
and which ] 


safeguarding of the 


eoaust ot 


to mV oceanos- 


which 1 
stu lie = 


the 


graph now wish to 


appl to navigators 


who may still be menaced long after the 
signing of the articles of peaee by the 
genius of the ‘frank and joyous”? war 


Locating Unexploded Shells on the 
Battlefields of France 


Continued trom page 8Go 

the location of fragments of shot, previous 
The first experiment of this 
upon President 


at once loeated 


to operation 


sort was mide in ISSI 

Ciartield: 

the bullet, whieh had eluded all probing. 
The Alpha of Professor 


C,uitton comprises two large wooden rings, 


and the balance 
} 


machine 


upon each of which are mounted two coils 
of the by a variable 
current, the with a tele- 
The 


with 


wire, one traversed 


other in cireuit 
second coils in both cases are 
the instrument; and 
the are so that the 
electromotive forces respectively induced 


the two variable cur- 


phone 


In eireuit same 


connections irranged 


in the telephone by 
rents are 

Under these conditions, if the two pairs 
of are identical, and if there 
metallic object in the immediate neighbor- 
hood to introduce perturbations, the two 
electromotive forces compensate exactly, 
and no current is produced in the telephone 


nm opposite senses 


coils Is no 


cireuit. The instrument accordingly re- 
mains silent But on the contrary, when 
the apparatus approaches anything of 


metal, the induced currents are such, under 
the modification of the magnetic field thus 
caused, that the electric symmetry of the 
system is destroyed and the telephone gives 
off sound 

The apparatus can be taken 
packing and transport It 
by means of two small coils inserted in the 
circuit, capable of turning on one another; 
preliminary calibration is obtained by re- 
moving the outfit from the vicinity of all 
metals and turning the inner coil until 
absolute silence—which means absolute 


down for 
controlled 


Is 
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balance—is obtained in the telephone 
Once assembled at the scene of action and 
calibrated, the operator walks back and 
forth over the ground tested; an 
assistant follows, carrying in a small box 
the induction coil which supplies the eyp. 
rent 

In this wa it is possible to discover 


to be 


metallic mass of as much as 10 kilograms 
at a distance of 40 or 50 centimeters, or a 
25 or 30 centimeters 
Sut the sound given out by the telephone 


smaller fragment ut 
is to all intents and purposes the same in 
for its intensity is. directly 
proportional to the mass of metal in ques- 
tion and proportional to the 
depth at which this mass lies Incomplete 
information thus the best that can be | 
had, it necessary to remove 
the overlving earth In every cause with the 
that 
known that a grenade was buried at a depth 


either case, 
inversely 


I~ 
and becomes 


would be employed if it) were 


enre 


of only na few centimeters Moreover. 
operation is rather slow Professor Guit- 
ton estimates that it would take about 
three hours’ to explore thoroughly the 


surface of one hectare (21% others 


insist that this time is altogether too short 
for the task So while enpable of rendering 
good service, the instrument is apparently 
not the last word in the solution of this 
extremely complicated problem 


meres): 


The French Problem of Reconstrue- 
tion—I 
Continued from page 897) 

in his own town almost invariably, if she 
is to marry a farmer, beeause to nmiarry one 
in the next town will be to have two farms 
too tar apart to attend to! 

To rebuild a ruined town alongside the 


ruins would mean that some one would 
have to vive up his land his cherished 
land 

Ave, someone but who would do it? 


Why should Pierre and Monte, and Henri 
and Jules land? ** Liberty, 
Equality, words that have 
France many times are sometimes 
her curse No, the little will be 
rebuilt where they stood rebuilt; 
and that makes both an engineering and 
an economic problem, neither of them easy 


to solve 


“ive 
Fraternity” 


up their 


blessed 
towns 


or not 


The English Channel Tunnel 
Continucd from page 899) 

government always warmly endorsed the 
scheme 

Hawkshaw’'s design called for a_ single 
double-track tunnel, the boring being 36 
feet in diameter and the finished internal 
diameter 30 feet. Its length was to be 31 
miles and its cost $40,000,000. Much study 
was given to the question of ventilation, 
which was provided for by building the 


tunnel with three arched  air-passages 
formed in the solid floor of the tunnel, 
which was about 10 feet in depth. 
Ventilation was of prime importance 
because it was proposed to use steam 


locomotives Investigation showed that, 
in those days (1875) the proportion of 
carbon dioxide in theaters was 20 to 32 
parts, and in the law courts of London, 19 
to 20 parts, and in a first-class carriage oD 
the underground railway 22.5 parts, pe 
10,000. With 48 trains each 24 hours 
drawn by steam locomotives, it was 
estimated that the earbonic acid gas at 
each quarter-length of the tunnel would 
be 123, parts per 10,000 in excess of the 
normal quantity of 314 parts. 
Proposals to Bridge the Channel 

Of the various bridges proposed, note 

should be made of the Boutel suspension 
| bridge, which was to be carried upop ) 
cast-iron piers extendings 460 feet above 
sea level. 

The only plans for a bridge which wet 
ever worked out in full detail were those 
M. Schneider and H. Hersent, associated 
with Sir John Fowler and Sir Benjamll 
Baker of the Forth bridge. We present 
side view of a section of this bridge, W 
|consisted of great cantilevers, 200 1 

| deep and 2,025 feet in length, each cad 
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je master drawing pr 
Quick Thinking 
Demands Quick Writing 


Whether in Writing, Account- 
ing or Drawing, the pencil which 
most easily and quickly records 
your mental processes is Dixon’s 
Eldorado, “‘the master drawing 
pencil,” 

In the 17 perfect degrees of hard- 
ness and softness you are assured of 
a pencil that will make your pencil- 
work a delight. Leads, strong, re- 
sponsive, and long wearing. The 
Eldorado makes for genuineeconomy. 


Made in 17 degrees. 6B (softest) 
to 9H (hardest), HB (medium) for 
sa general use. 





Get a trial dozen from 
your dealer, or send 1dc in 
stamps for full-length pencils 
worth double the money. 
Please mention your 
dealer’s name and the 
nature. of your pencil 


S.NOXId Q 










Thereisa Dixon-Quality pencil, 
crayon, and eraser for every purpose 








There’s a certain normal 
operating cost for each size 
and type of truck; you don’t 


want to pay more than this standard; 
you'll know what it is for your trucks 


if they have 


HUB ODOMETERS 


The Veeder will give 
you your cost per-mile 
by giving accurate mile- 
age recoids to check 
against expense - items. 
The rugged Veeder 
mechanism insures cor- 
rect and _ continuous 
records. 





Always registers forward, whether truck 

runs forwa d or backward. Pri S20). 
Ford medel, $15. Write for le lets on 
@ Veeder and truck economy. 


THE VEEDER MFG. CO. 


18 Sargeant St. Hartford, Conn. 
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lever carried upon two piers 1,500 feet | 
apart, and a series of suspended spans 
375 feet in length carried by the canti- 
llevers. The structure, therefore, would 
| have consisted of alternating spans of 
11,500 and 900 feet. The piers were to 
|be built by the caisson method. The 


! . 
| Calssons, 


100 feet by 250 feet in plan, were 
| to be towed out and sunk through the over- | 


| lying mud to firm bottom. The total | 
llength of the bridge was to be 2414 miles, 
with 118 piers and two abutment piers. 


Provision was made for two railroad tracks, 

land the total weight of steel in the whole 
bridge would have been 771,265. tons. 
|The estimated cost in 1889 was $170,000,- 
000, which means that it would cost today 
not far short of $300,000,000. Not merely 
the cost but the destructibility of a bridge 
renders that out of the 
question. 


type of crossing 


The Present Plan 

The strata at the Channel consist, 
| mencing at the bottom, of Gault and upper 
the lower chalk; followed by the 
middle chalk and the upper chalk. The 
tunnel will be driven through the gray 
chalk which is found at a depth of 89 feet 
at Dover and SO feet at The 
imaterial is compact and impervious to 
i water; it contains no flints, as far as 


com- 


green sand; 


Sangatte. 





and, 





not the namé of a thing, 
but 


the mark of a service 








i} known, has no fissures or slides Should 
heavy leaks occur they could be grouted up 
The chalk is remarkably free from water 
There will be two main tunnels 1S feet in 
diameter, placed 36 feet apart, center to 
At frequent intervals they will be 
connected by cross-passages fitted with air- 


center. 


tight doors. Kach tunnel will have a total 
length of 31 miles, including the junctions 
with French and British lines. The exea- 


done by shields and modern 


| boring machines, which will be 


vation will be 





able to make 


** Not the name of a thing, 
but the mark of a service 





MAZDA Lamp (or every purpose 


MAZDA is the trademark of a 
world-wide service to certain 
lamp manufacturers, Its pur- 
poseis tocollect and select scientific and 
practical information concerning pro- 
gress and developments inthe art of in- 
candescent lamp manufacturing and to 
distribute this information to the com- 
panies entitled to receive this service. 


MAZDA Service is centered in the 
Research Laboratories of the General 
Electric Company at Schenectady, N.Y. 
The mark MAZDA can appear only on 
lamps which meet the standards of 
MAZDA service. It is thus an assurance 
of quality. This trademark is the prop- 
erty of the General Electric Company. 


4645 
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the use of boring machines it is expected to 
make a speed of 17 yards per day for six 
days of the The ventilation will be 
by way of a conduit at the top of the tun- 
nels. Air 


3 

: 

=) 

5 | rapid progress through the chalk The | 
Ms | excavated material will be carried back hy 
9 belt conveyors to cars which will be drawn | 
hd to the terminal shafts by electric locomo- } 
= tives. The tunnels will) be iron-lined, | 
3 grouted up on the outside and lined on the | 
i") inside with cement conerete. } 
% 

8 Drainage 

MN The drainage system will consist of 
a separate tunnels, which will tup the main 
§ tunnel at its lowest level and, diverging 
iS Seaham Crucible Co. | from the line of the tunnel, they will de- 

Established 1827 seend on a slope of 1 in 500 to drainnuge 

KS Dept. 121-J Jersey City, N. J. }shafts located on each shore. The drain- 
8, XOX AR. MacDougall & Co. ; | age tunnels will be 11 feet in diameter and 
“ wn oon Ltd., Toronto, Ont. they also will be lined with cast-iron. By 
0 

= 

B 


week. 


will be blown in by high-speed 
direction of the traffie. The 
estimated cost today is about $100,000,000, | 
which will be shared equally by the British | 
and the French | 
There is no question but that the tunnel | 
will now be built. The British 
fear of never .well founded, 
disappeared in the presence of the 
alliance of the five years and the 
demonstrated value of the tunnel in the 
event of future joint hostilities of France 
and Great Britain against the common| 
enemy. Probably construction will gg 


former 
mVasion, has. 
close 


past 


the return of more normal conditions in 
the industrial world; but we look for the | 
completion of this great work within a| 
decade. 

| 


Automatic Wireless Receiver Which 
Anyone Can Operate 


(Continued from page 408) 


give successive increases in the eel 
ceiving wave length, from 150 meters to| 
about 3,500 meters on the ordinary ship's | 
antenna. The motor may be controlled by 
means of a rheostat, so that the cycle of 
operation may be correspondingly varied. | 
A clutch mechanism is provided in the | 
motor drive, so that the operator may stop | 
the mechanism at any desired point to 
listen to signals. The wave length of the |} 
receiver at any given moment is indicated | 


| by a round dial which moves past a pointer. 
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Mercurial, Recording and 
Index Thermometers for 
all industrial and labora 
tory applications. 

Flectric Contact Thermom- 
eters. 

Temperature, Pressure and 
Time Regulators. 

Mercury Column Vacuum 
Pressure and U Gauges. 

Base Metal, Rare Metal and 
Radiation Pyrometers. 

Fery Radiation Pyrometers 

Hygrometers. 

Hydrometers. 

Mineral Oil Testing Instru- 
ments. 

Aneroid Barometers. 

Mercurial Barometers 

Recording Barometers. 

Pocket Compasses 

Surveying Compasses 

Rain Gauges. 

Anemometers. 

Air Meters. 

Thermographs. 

Hand Levels. 

Aviation Barometers 

Inclinometers. 

Sohygmomanometers. 

Fever Thermometers 

Urinary Glassware. 

Thermometers of all kinds 
for home and general 
use. 
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AND STRAIGHT 
THERMOMETERS 


Every feos Ther- 
mometer is effect- 
ively protected from 
bursting during slight 
overheating by a safe- 
ty chamber in the top 
of the glass tube. This 
feature renders them 
constantly accurate 
and reliable. 
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Our Stockholders — 


There are over | 35,000 stock- 
holders who own the American 
Telephone and Telegraph Com- 
pany. This great body of people, 
larger than the entire population 
of such cities as Albany, Dayton 
or Tacoma, share the earnings 


produced by the Bell System. 
More than 45,000 of 


partners are workers in the tele- 


these 
phone organization. They are 
linemen, switch board operators, 
clerks, mechanics, electricians. 


The vast property of the Bell 
‘System represents the savings 
of these thousands of people, in 
many cases all their savings. 


EE 


wt 





One Policy 


the sense of the 


word this big 


In truest 
public service 
corporation belongs to the peo- 
ple. The people own it and 
the people receive the profits. 
More than 93% 


owned by 


of its stock is 
persons holding, 
each, less than one-ninth of one 


per cent. 


The Bell System is a real in- 
dustrial democracy. On its eco- 
nomic operation depends the 
future independence of many 
citizens of small means, as 
well as the profitable employ- 
ment of thousands of other men 


and women. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 





By 
Member of Society 


Woolworth Building 
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Storage Batteries Simplified 
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Given an automatie receiving set, such 
as thus 
that thie 


lengths is 


it becomes pe rfeetly obvious 
standard 


less shattered 


corae’, 
wave 


For, 


HeCEeSsSsIEN for 


more oF ho 


obliged to manipulate numerous handles 


and knobs essuntivo in order to keep in 
touch with evervthing taking place im the 
ether Ineleed it becomes possible for the 
lavinisat obtain the same results with the 
nutomatic receiving set as the most skilled 


prole ssShotial apne rataor 
A nun 


have been im use 


ber of these wuni-control receivers 


for some tithe, proving in 
designer 


1 by 


every wav the contentions of the 


In faet, several of them were employes 


a hand erank only 


thre 


Signal Corps apparatus, 


was provided for driving train of gears 





Exporting the Bolsheviki 
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industry Is 
proficient in 


Whieh a great 


located is bound to become 


the manufacture of machinery 


and imple- 
ments and im the 
by which that 


pertection of 


processes 


industry mav be earried on 


Readjustment in the Northwest 
In We tern W isc 


heart {t the white 


formerly the 
lands, but most of 


imal the pr ndue 


Misi Wiis 


prime 


the timber has been cut tlon 


f | ber has sto its earher importance 
Several towns have well-equipped machine 
=| ms Where Wein lumbermen have eome 


hinery This product 


sindries has been emploved 


number of complete mualks in 


\ustra \ machine that stumps the 
name of the lumber manufacturer upon 
each board produced by his mill was in- 
vented by a man in the Northwest and 


a good market in foreign 
the himber 
region mentioned has not 


seems assured of 


eountries so the 


the 


UneTH ploy ment bee tuse these other 


pruissing of 
industry from 
brought 
industries have helpe d to replace it 

is the 


Phe prey of the Bolsheviki man 
| without ijob He is ready to listen to any 
| sort of talk af it has any bearing upon 
the regaining of his bread and butter. 
i There will be plenty of work for all if 
American omanufacturers will east an 
unchor to windward by gaining new cus- 
} tomers vuitside of the United States 
Phe extension of our foreign trade is es- 


ial not only for national prosperity but 


sent 


for national satet 


Aerial Greyhounds of Tomorrow 


Continued from page 40! 
tes sim mooring tower for several 
VEOCKS i time, with winds blowing up 
1 4) and more miles an hour, without 
sustaining the slightest damage. 

Phe dirigible service will be no fair 
weather proposition, so we are assured 
The elements of wenther that have in- 
fluence on airship travel are wind, rain, 
hail, snow and fog It is not likely that 
rain, hail, snow and fog will of themselves 
have much influence on airship. flying 
With suitable rain-prool non-aubsorbent 
outer covering, the absorption of water 
ind the consequent increase of weight are 
ivended Hail and snow will not adhere 
to the huge hull when in flight, owing to 
the high <peed through the air and in ans 
Cust is the preeipitation height is not 
usually more than S,OO0O feet, they can be 
ntirels ivoided by flving above this 
height hoy might give trouble in landing, 

fbout aim flight the urship would be above 
the fog and not be affected by it In 


llanding, suitable means would be taken to 


| mark the | 


| ballow: is oor Kites, 


nding place by means of captive 
and strong searchlights 


leould be used on the ground tain, bail, 
snow and fog are also generally local. in 
and could in any case 


their a 
generally be avoided by 


from route. Cross-Atlantic 








}oceur 


| 
there is 


matter on what wave length t trumsmiitter 
mav be ealling, the receiving cope rator Is | 
bound to pick it up in the éourse of his } 
tutomatic receiver's evel At the same 
Tinie his reeeiver greatly simplifies the 
worl of the operator, Who is) hoe longer 


| 


i 
the Signal Corps for detecting enemy wire- | 
less stations In the ease of thre _ ible 


a short deviation | 
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dicate that on the main steamship routes 
fog sufficient to impede-navigation does not 
more than 12 days in a year. ..And 
the directional wireless to fall 
back on, as already suggested. 

The only important factor that need be 
wind, 
strong winds 
a higher lev 


consideration is 
most unduly 
avoided by flying at 


tuken into but in 
can be 


el or sailing 


on on different course so as to avoid the 
storm area As is well known, there are 
it sen level, between certain clearly- 


defined latitudes, prevailing winds of con- 
stant direction, of which advantage may be 
taken by suitably Living out the course and 
to be \gain, at the higher 
levels, there is at most latitudes a constant 
drift, of may be taken 
if the winds at sea level are unfavorable. 
At any the matter of wind is not a 
serious one when the navigator has so broad 


route followed 


which advantage 


rate, 


dium in which to sail 


Sky Pilots for the Sky Liners 


t Tne 


Che navigation of airships is similar in 
principle to that of steamships, but is made 
dificult by much greater drift to 
tor The actual of a 
ship being the resultant of its own forward 
that of the motion of the air 
borne, it is impossible for 
plot his true course 
earth unless he is aware of 


more 
be allowed course 
speed and 
in which it is 
the navigatur to 


relative to the 


the motion of the air. When navigating 
over lind he is able to determine the drift 
of his ship by observation of a suitable 
fixed point on the earth's surface, and 
idjust his compass course accordingly to 
give the* desired true course. Over sea, 
of course, no fixed point is available, so 
if the motion of the wind is not known, 
the course must be periodically corrected 
by sstronomieal observation and de- 


termination of his charted position. 

\ relinble and effective method of navi- 
mitic however, available with the wire- 
If the ship is in communi- 
with two stations they can deter- 
mine the direction of the transmitted 
waves and signal back the ship’s bearings, 
from which the ean be laid off 
on the ship's chart and the new departure 
determined. It is known that this method 


mois, 
jess installation 
ention 


position 


of direction was used successfully by 
the German naval Zeppelin — airships, 


throughout the four years of war but more 
especially during raids. 

So from all that has been said, which, 
be it understood, is only a popular resumé 
f the voluminous documents and drawings 
of the British engineers, it is obvious that 
ierlal transport. is hand. Tech- 
nically, aeronautical men are prepared to 
open airship routes to-morrow; financially, 


close at 


there is some question. The engineer has 
gone ahead and done all the planning; 
the constructors stand ready to execute 
the plans alrendy in hand; but the capital 
for such a project is still to come. And it 
will come; for the airship must soon 
develop into a rapid means of travel 
between distant cities and countries and 


continents 


New Industrial Uses for X-Rays 


N an address delivered before the Bit- 
mingham and Midland Sei -ntifie Society, 
British, February 19th, Major Hall- 
Edwards stated that radiography was 
capable of wider application to 
industry than was generally supposed to 


on 


much 


be the cuse He mentioned that »-rays 
had already been used in connection with 
the examination of metal castings, and 
showed some radiographs of aero engines 
which plainly revealed defects in the 
internal structure of the castings. Car- 


tridges had also been subjected to examr 
nation by \-rays, with the 
result that inequalities in the disposition 
of the metal sufficient to affect 
the trajectories of the projectiles, had been 
Wood for airplanes had been 
examined with useful results, and he sug- 
gested that the investigation by means 
of radiography of conditions of strains, 
compression and bending would yield in- 


means ol 
seriously 


discovered 


records = in- | formation of much importance. 
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DURAND 


STEEL LOCKERS 





so people are blocking 
prosperity by holding up or- 
ders in hope of a drop in prices. 
If we all did that, business would 
be at a standstill. 


Professor Irving Fisher of Yale 
says “We are on a permanently 
high price level.” 


Patnotic, far-sighted business men are 
going ahead. Business has got to be 
good to meet war taxes, to give jobs to re- 
tuming soldiers, and to create prosperity. 


Buy wisely; but buy what you need. 


Write us of your particular needs re- 
garding steel lockers, or steel racks. 
Catalogue of either on application. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bldg. 
Chicago New York 





The “BARNES” Positive Feed | 


Upright Drills 


10 to.50-inch Swing 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. 


Established 1872 
1999 Ruby Street 





Rockford. Illinois 








SOUTH BEND LATHES 


Established in LvOG 


Over 19,000 South Bend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 


1Zin. to 2tin, swing 
Straight or Gap Beds 














Meow te Send for free catalog giv- 
ann Lathe ug prices on entire line 
A 80 vage vow South Bend Lathe Works 





For ivc | ostpa: 
Coin or Stamps 


421 Madison St., 
South Bead, Ind. 






























nsvre ma m safety and min'mum cost 
n eguarding electrical circuits against 
th e and accident hazards of overload 
and short creuits. An inexpensive “Droy 
Out” Renewal Link restoresa boown Eeor 
ny use to its original efficienc Mr) 

Economy is a pioneer renewable fuse. A 
compared with the use of one-time fuses 

cuts a tal fuse maintenance costs approx 


imate SY! per cent 


ECONOMY FUSE & MFG. CO. 


Kinzie ond Orleans Sis CHICAGO, UL S.A. 





anufacturers of “ARKLESS"' the Non-he 
Be vate Fuse with the 100% Guaranteed Indicator 
Economy Fuses are also made in Canada at Montreal 
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\_and Queries. 


























Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
patents, subscriptions, books, ete. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 


printed from time to time and will be mailed on | 


request. : 

(14307) M.C. asks’ Why does the month 
of February contain 28 days, and when the year 
is Leap it contains 29 daays. Why not 30 or 31 
days like other months’ <A. The extra day is 
inserted in four years in order 
that the seasons of the year may remain in the 
same months perpetually Thus it will be winter 
in the same months and summer in the same 
Indeed it will 
remain so as long as time shall last by omitting 
the extra day in the even hundreds of years unless 
the year contains 400 without a remainder 
Thus 1700, [SOO and 1900 were not Leap years 
but 2000 will be a leap year. The reason for all 
this is that the year is not an exact number of days 
in length 5 hours, 48 minutes 
and 46 seconds in length 
be divided into 12 months of equal length. The 
hours, minutes and seconds increase the difficulty 
of making a calendar which will cover the yeai 
with no remainder Julius 


February every 


months for thousands of years 


It is 365 days 
The 565 days cannot 


This cannot be done 
Caesar arranged the calendar so that January 
that is, the 
41 days. and 


and every Other month from January 
odd months through the year had 
the even months had 30 days. excepting February 
which had 40 in leap years and 20 in other years 
March, May, July 
November had 31 days and. four years averaged 


Thus January September and 


365 days, 6 hours, which was a little too much 
to omit the 
Since 


and this excess makes it necessary 
extra day 
the time of Julius Caesar several changes have 


in even 1008 as stated above 


been made in the number of days in the months 
till we have the present arrangement February 
however, continues to be the month which has the 
extra day in Leap year You can tind all this 
more fully given in books in the Public Library of 
your city Ask the Librarian 


to get you the books from the shelves 

(14308) N. A. S. asks: Please tell meifa 
certain volume of any substance will weigh more 
at 10,000, 20.000, 30,000, 40,000 feet in the air 
Is there any difference 


who will be glad 


than it does at sea-level 
whether those weights were taken on heizhts of 
land or straight up into the air from the sea A 
The weight of all bodies due to gravity decreases 
as we rise above or go below the surface of the 
earth Nor does it matter whether the weight is 
taken on a mountain side or in a balloon or air- 
plane. It is the attraction of the earth as a 
whole which gives weight to a body on it The 
air on the other hand buoys up all bodies as much 
This 
buoyancy is greatest at the sea level and decreases 
At about three miles 


as the air weighs which the body displaces 


as we ascend into the air 
we are above half the air, the buoyancy is reduced 
by one-half and the apparent weight is increased 
by the same amount If then we had a solid so 
light that the decrease of its weight by gravity in 
going up from the earth's surface was less than the 
increase of its weight from ahe buoyancy of the 
air it would weigh more at a considerable altitude 
We do not know any such solid 

(14309) C. W. W. asks: Would solenoids, 
arranged to produce a reciprocating motion of a 
core, controlled by an automatic reversing switch 
become superheated on continuous use, if wind- 
ings were rated per the correct amphere turns 
\ If your solenoid is designed as you describe 
it will not overheat any more than any other coil 
which is carrying its proper current The current 
which is spent in heat in a wire is the cost of carry - 
ing the current on its way, and it must be paid 
It cannot be avoided 

(14310) 1. M. HL. asks: Will you please in- 
form me, if possible, as to what can be added to a 
mixture of acetone andaceticether, which prevents 
rapid evaporation when the mixture is used as a 
solvent of the celluloids? <A We do not know 
any way evaporation of a volatile 
liquid except to shut it tight in a jar or botth 
The free space will then become saturated with 
the vapor of’ the liquid and after that state is 
reacned there will be no further evaporation 


(14311) KB. HL. asks: 


so, please explain why it is not a color 


to prevent 


Is white a color? If 
2. On some 
thermometers there is a glass tube filed with this 
liquid and crystals, which is supposed to indicate 
weather. This tube is seated up and IT do not see 
how the atmospheric pressure and humidity can | 
How does it | 


















WILLIAMS’ SUPERIOR 


DROP-FORGINGS AND 
DROP-FORGED TOOLS 


Among our many standard lines 
of superior Machinists’ Tools, 
WILLIAMS’ “VULCAN” 
DROP-FORGED SAFETY 
LATHE DOGS merit special 
mention. Their design provides 
safety—absolute and unqualified 
because automatic —for the oper- 
ator, with maximum strength 
and better balance on the lathe. 
For extreme service, they are 
made with two screws. Dogs 
can be furnished with projecting 
squarehead screws, but these de- 
stroy the safety feature. Bent and 
Straight Tail Patterns, 16 Sizes, 
¥g to 6 inch capacities. 


Better Lathe Dogs than these 
cannot be made. They embody 
all the qualities that entitle them 
to rank with our other Standard 
lines of Superior Drop-Forgings. 








Complete lines of Clamp Lathe 
Dogs and Milling Machine 
Dogs are also carried. Descrip- 
tive booklet on request. 


J. H. WILLIAMS @ CoO. 


‘*‘The Drop-Forging People” 
Western Office and Warchouse: 
28 S. Clinton Street 

Chicago, Illinois 





General Offices: 
28 Richards Street 
Brooklyn, New York 





































































Here is Our 


New Rear Axle 
Pressed Steel 


Produced after 15 years successful building of front and rear 
automobile axles, complete with hubs for the trade. It combines 
the great strength and durability of our own special formulze s‘eel 
with simplicity of construction. 
We have named it the 


Salisbury 
STANDARD TYPE 
Axle 










“‘Always 
Safe”’ 


Made in four standard sizes for cars weighing 1700 to 4000 pounds. The rear axle is pressed 
steel with chrome nickel steel driving shaft—-the front axle is drop forged. Our new rear axle 
has many exc lusive features~ -is compact, silent, has fewer parts, less liable to get out of order, 
ball bearings easy to adjust but cannot bind or grind from too rigid adjustment. 


‘The manufacturer who specifies our axles adds a 
strong selling point to the prospective purchaser 


SALISBURY AXLE COMPANY PERU AXLE COMPANY 
Established 1902 Established 1909 





Eats 


Jamestown, New York, U.S. A. 





Peru, Indiana, U.S. A. 
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Why does Swift & Company handle 
poultry, butter, and eggs? 





For the identical that 
your retail dealer handles them. 


reason We have the equipment—refrig- 
erator cars and refrigerated 
branch houses built to keep meat 
freshand just as necessary to pre 
serve poultry, butter, and eggs. 


He has the ice box necessary to 
keep meat fresh and equally nec- 
essary to preserve poultry, but- 
ter, and eggs. And we have the distributing 
organization~—branch supply 
houses, salesmen, and delivery 
equipment taking our goods to 
the retailer's store. 


And he can reduce his expenses 
for rent, salesmen, and delivery 
service, by selling more goods. 


It would be an inexcusable eco- 
nomic waste to use this nation- 
wide distributing organization for 
nothing but meats. 


And he can serve you — because 
you often like to buy poultry, 
eggs, butter, and cheese, when 
and where you buy your meats. 
Our entire selling cost is kept 
down by volume of business, 
made larger by handling poultry, 
butter, and eggs. 


It would be inexcusably wasteful 
if he did not do this. 


Just so with Swift & Company. 


Swift & Company furnishes the 
most direct marketing route from 
the farm to the retail dealer. 


The retail dealer finds it a con 
venience to buy other goods be- 
es meat from us. 


sid 


Swift & Company, U.S.A. 


Established 1868 





A nation-wide « ore than 23,000 stockholders 


rraniz 






















The Model T Ford Car 
Its Construction, Operation and Repair 
By VICTOR W. PAGE, M. E. 
A New, Complete Book for Every Ford Owner, Dealer, 


Salesman and Repairman 
Over 100 Specially Made Engravings and 2 Large Folding Plates 


Price, $1.00 
By Mail, $1.10 


Most COMPLETE and PRACTICAI book 
published on the FORD CAR. All parts of the Ford Model T car are deseribed 
ind illustrated in a comprehensive manner—nothing is left for the reader to 
Phe construction is fully treated and OPERATING PRINCIPLES 


300 (5x7) Pages. 


~~ 















THE MODEL T 
FORD CAR 


race 


Phin is the inatruction ever 





guess at 











MADE CLEAR TORVERYONI Complete instructions for drivin gand re- 
pairing are given. Every detail is treated ina non technical yet thorough 
manner 
This book ie written specially for FORD DRIVERS and OWNERS, bya 
recognized automobile engineering authority and an expert onthe FORD, who 
0 comers eovcegngs ones has driven and repaired Ford Cars for a number of vea He writes for the 
vu ROITIUN iverage Man ina practical way from actual knowledue ALL REPAIR PRO- 
CESSES ARE ILLUSTRATED AND FULLY EXPLAINED 











SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway Woolworth Building New York, N. Y. 











| affair show as to the 


‘in 





AMERICAN 


work? A. 1. White and black are,not classed as 
colors by artists Black is the absence of all 
colors of the light \ color is a distinct hue, as 
for instances, green or blue White is not a hue 
at all This is the basis for the distinction in 
questior ‘ Phe tube which you describe con 
ains alcohol and more camphor than the alcohol 
can dissolve Phe quantity dissolved varies with 
the ternperature It isnot a barometer and shows 
nothing as to the changes of the weather. We 


heated one of these so-called “Standard Barome- 


ters” for which we paid 20 cents «!'). till mearly all 
the camphor had dissolved and then cooled it to 
about 40 degrees and the entire tube showed solid 


camphor up to the very top What could such an - 


weather and rain or snow. 


impressive language 


NEW BOOkS, ETC. 


Pracri 


‘LL PHYSIOLOGICAL CHEMISTRY. 

By Philip bB Hawk, M.58., Ph..D. 

Philadelphia: P.  Blakiston’s Son and | 

Co., 1918 Svo.; ool pp.; ISS figures; 

6 color plates. Price, 34.50 net 

Brought up to date by thorough revision, this 
widely used text for schools of medicine and 
sclence has increased its) usefulness On the 
clinically important subject of acidosis a new 
ehapter is introduced the treatment of meta- 
bolism, Idood analysis, gastric digestion, and the 
quantitative analysis of urine is expanded, and 


the last-named follows Van Slyke s procedure to 
} the exclusion of former methods Modern ap 
paratus is fully Ulustrated. the selection and 
preparation of the charts and colored plates is 


beyond criticism, and the sub.ect of physiological 


lenustry is adequately presented in its multi 
form aspects 
Tir Gasouings AUToMoBILE. Its Design 


Vol. III 
M. Heldt 


Klectrical 
Member 


ind Construction 
Equipment Ly 


Society of \utomotive Engineers. 

Nyack, N. } P.M. Heldt, 1918. Svo.; 

110 pp illust ated Price $3.50. 

he st volume of this set dealt with the 
gasoline motor, the second with transmission 
running gear and = control this third volume 
completes the series by a comprehensive study of 


the electrical equipment, with notes on its main 
tenance eare and repair Like the preceding 
volumes, it addresses itself to the needs of the 
student and engineer but it is falso a practical 
handbook for the managers and employees of 
garages and service stations, and includes a treat- 


ment of the element 


Particular 


ary principles of electricity 


attention is given to care and mainten- 


ance, and remedies are always accompanied by 
reasons The information is throughout full, 
practical, and well presented: the book satis- 
factorily completes a noteworthy set 
ADVERTISI By Ek. Sampson New York: 
D. C. Heath and Co., 1918S. Svo.; 247 
pp.; illustrated 
The author holds advertising to be the solution 
of the reconstruction problem, and in this text 
for teachers and students he unfolds the principles 
of the art, clarifies its strategy, and presents 


To pass the acid 
inside the skin 
it 
must avoid the common-place, appeal to the eye, 


numerous pictorial examples 


test, an advertisement must get 


of the prospect —must take his point of view 
and make a suggestion that acts dynamically upon 
the recipient All these considerations are 
presented, and the advertising letter, the follow- | 
up, books and folders, and other forms of pub- | 
licity are concisely dealt with 


well | 


om | 
Tus Lire AND DISCOVERIES OF MICHABL| 


Farapay. By J. A. Crowther, Se.D. | 
New York: The Macmillan Company, | 
1918. Svo.; 72 pp.: portrait. Price, 
1B | 


This is a straightforward narrative of the life 
and life work of the great English chemist The 
reader is given a glimpse of his boyhood, a sketch 
of his early training, and a rather full description 
of his electrical The freshness and 
enthusiasm of Faraday’s own character pervade 
the pages, and the little book fills a worthy niche 


Men of Science" series 


researches 


in the * 


Les Avions ALLEMANDS, ZEPPELINS E1 
Moreurs. By Jean Lagorgette. Pacis: 
Ed. Blondel La Rougery, 1918. 240 pp.; 
$50 illustrations. Price, 15 Fr 
The author of this work is a specialist in the 

subject with which it deals he does not confine 

himself to vague general descriptions, but covers 
detail airplanes and dirigibles, their 
motors, armament, ete. It not only comprises 
an exposition that is of interest to flyers and 
mechanics, but one that also has its appeal to 
designers and engineers. It shows graphically 
the great efforts made by Germany in her fight 
for command of the air, and is particularly de- 
signed to stimulate and inform the military con- 
The descrip- 


enemy 





structors and airmen of the Allies 


‘tions, with their profusion of designs and photo- 


graphs, deal with practically all the important | 
types that bore enemy emblems during the war. 
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Heroes or Aviation. By Laurence Ly 
‘Tourette Driggs. Boston: Little, Brown 
and Company. Svo.; 3801 pp.; iHus- 
trated trom photographs. Price, $1.50 
het. 


For the tirst time, the most dramatic episodes in 


ithe lives of the Allied flyers are told, and told 


well, in a single volume. For the first time, too, 
appears the full story of the American Lafayette 
hseadrille, which included our own Lufbery. The 
of storks,” France's crack 
escadrille ‘The exploits 
of more than a score of the Allied conquerors of the 
air, among them Lieutenant Thieflry of Belgium, 
Major Baracca of Italy, and Colonel bishop, the 
British of aces, are narrated in simple but 
Then there is a list of the 
aces of all nations and their victories 


LoaNs AND Discounts. New York and 
Chicago: A. W. Shaw Company.  8vo.; 
204 pp.; illustrated; charts, etc. Price, 


work Guynemer s 


is graphically detailed 


ace 


33 net. 
The shaw Banking series would be incomplete 


without a book on the important subject of loans 
and The that harry both 
the large and the small banker are considered and 


discounts questions 
The most thorough and at the same 
expensive methods of handling the 
loan sketched routine work ig 
simplified, and the charts and forms offered are 
valuable acquisitions for any banker, for instead of 
being the products of abstract ingenuity they are 
the tested The adop- 
tion of the but mean 
ser margin of profit from the safe loan, 


answered 
time least 


are concisely 


results of practical usage. 
SuEXeStIONS given cannot 
a lar 
Hinpu ACHIEVEMENTS IN EXACT SCIENCE. 
By Benoy Kumar Sarkar. New York: 
Longmans, Green and Co., 1YLS.  8vyo.: 
S2 pp rice, SL net 
This brief but embracing account presents India 


as the greatest manufacturing and commercial 
power of antiquity, with a wide knowledge of 
industrial chemistry, a great skill in metal 
working. and expertness in the preparation of 
fast dyes The various chapters chronicle the 


ries and progress of mathematics, physics, 


discos 


chemistry medicine and natural history, each 
claim being referred to a Jong bibliography of 
significant) works the book alse brings out 
certain relations, chronological and — logical, 


between Hindu investigations and those of the 


Greeks, Chinese and Saracens 
THe EncGuisu oF MILirary COMMUNICA* 
rons. By Witham A. Ganoe, Major 


= 


Menasha, Wis.: 
(Company, 


of Infantry, | A 
George Banta ‘Publishing 
LOLS 200 pp. 

Very reflection will demonstrate the 
exact expression in military 
as Major 
like careless shooting, is not only 
often suicidal ‘Lhe book beass 
fact that the author has himself 
mastered the subtleties of the English language; 
the in the way of shaping his 
into exact words and phrases that cam 
the most stupid. 
verbal, is studied 


SVU.,; 
little 
for 


COTMIINCALLIONS 


necessity terse 


Careless wording 
(sanoe says 
ineffective but 
witness to the 
it student 
thought 
be misinterpreted even by 
field written 
in all its bearings, field official corre 
spondence, reports and receives most 
careful vonsideration, and the work abounds ip 
practical }.roblems and exercises 


puts 


not 


The order, and 
Messages, 


lectures, 


Democracy VERSUS AUTOCRACY. A COMP 
parative Study of Governments in the 


World War. By Karl Frederick or 


Ph.D. New York: D. C. Heath an 
Co., 1918. 12mo.; 94 pp. Price, 60 
cents 


While this little treatise was especially prepared 


lto meet Government requirements in the War 


Aims Courses given in colleges and universities, it 


|is admirably adapted to the needs of the busy 


general reader It clarifies such vague terms @&% 
“democracy, “ autoeracy,”’ and “ self-determin& 
tion and draws its examples from the foreign 
nations in this war. The work forms & Vey 
concise study of policical ideals and types of in- 
stitutions, and conveys information that is 
certainly greatly needed before we can intelll- 
gently grapple with present problems 


Boys’ Book or Cuemistry. By Charles 
Ramsay Clarke. New York: E. P. 
Dutton sand Company, 1918. 8¥0; 
265 pp.; illustrated. Price, $2 net. 
There are few boys who would not be interested 

in mixing two chemicals together and getting & 

substance quite unlike either as a result, or in 
resolving a compound into its original elements 
by light, heat, or electricity. The author pre 
sents @ very good assortment of easy and 

expe*iments for which the young reader is taught 
to construct his own apparatus: these are | 


companied by a simple explanation of up-to-date 
chemistry, with profuse illustrations Chemistty 
is a field of wonderful promise for brain and sar 
bition, and the work should be instrumental 
guiding many boys into a profitable and absorbing 
vocation. 
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SCHOOLHOUSE 


BUILD NOW 
THAT 
CITY HALL 


COURTHOUSE 


CHURCH 
FACTORY. 
MEMORIAL 


BUILD NOW 
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U. S. DEPARTMENT OF LABOR 


W. B. WILSON, 
Secretary of Labor. 










copies address Roger W. Bateon, Chie, Information and Education Services, Department of Laber, 
1706 G Street HW., W . ? o>. 








f MERICA again has called upon the power 
1 and resource of her motor trucks—this time 
tocatch-up her war-interrupted building program. 


food-supply were answered, so this newest call 
is being answered by the combined strength of 
thousands of trucks. Nothing but the motor 
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4 Just as the nation’s calls for war-supply and: 
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truck matches the speed of steam-shovel exca- 
vation. No other carrier is adequate to modern 
building methods. 

Thousands of Federals are making good for 
builders—giving always that complete satisfac- 
tion which has brought from the public an ever 
increasing demand for more. 


ae 


ve 


PO Sas 














‘‘Shorten the miles to market 
—build better roads’’ 





‘Federal Traffic News,’’ a magazine of 
modern motor haulage, will be sent free 
on request to responsible executives, 





Federal Motor Truck Company 
Detroit, Michigan 
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LARK Internal Gear Axles 

A have the advantages both 

of chain and shaft drive. They 
are light, strong and effici-1t. 


Clark Disc Steel Wheels give 
real and apparent strength to 
motor trucks. 


Clark Equipment is nd 
only on good motor trucks. 


Clark Equipment Co. 


Buchanan - - - Michigan 


Informative Literature 


Mailed Upon Request 





